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Preface to the first Edition. 


W(i have ^reat pleasure in placiiijL^ before our rndian fricuuls 
lliis book of “Instruetions for Dy(Mng (-oiton Materials^, whieli 
has been espcuually composed vvilh a vi(;\v of nu^eting th(i rcMpiire- 
luenis of our Indian custonuu's. A\'e art* awartj ilial infor^ 

inalion on (etdinioal mailers is not al\va\s allainahle in India, and 
it is from (his poiiil of view, tliat vvt^ umhu'lakt* the edition ol“ 
this paniphhd. lluindbn^ (hink it ap])ropriate, (o givt^ tin; 

most rnimilf* insirin‘.tion< eoncerrn'ng tin; diirt;rtMi( du'.stulfs and 
th(‘ir iindhods of application. 

W'e also coiisid(‘r it usid'ul to gi\e soim' gemu’al rtmiarks 
a))ou( the ariMiig<‘m(‘nt of a tlytdioust* such as it ought to <;x.i.^t 
al (‘-very Indian t'otton Spinning and \\'(iaviiig Mill. \V(; liave 
man\ a linn* had occasion to (»hserv(‘ that tin* dy(*ing dtipariineni 
of Indian Cotton Mills is v(‘ry much m;gh;ct(‘d, naturally to the 
disadvanlagt* of tin* Mill. It stands to reason tliat a thorouglily 
hand\ out lit, how(;\(‘r simph*, is tin* only nn‘aiis to obtain good 
and r(*gular r(;sul(s. 


Frankfort o. M. and l>omba\. 


Leopold Cassella & Co. 




Preface to the revised and enlarged edition. 


The book on “Colton L)yeing“ we published a few years 
a<^o for the use of our Indian friends has met with their unani- 
mous approval and th(i great and eonstant demand i‘or it has 
eonvimied us that W(5 have domj a valuahlcj service to our cus- 
touKirs by editing tlie work. 

Tlie book Inhng rjow oiH of print and to satisfy frequent 
re(iuests ^ve liave (hicidtid to ])ul)lish a m^w edition. 

(h)tt()n dyeing, ho\\ev(n\ lias made great progress during 
the short linn' (dafised and the Immedial (k)lours wliich w^ein^ 
still in tln^ (“xperinnuital stage wdnui th<^ first (Hlition was publis- 
hed, owing to their very simple method of application and excellent 
fastness to all intluences hav(‘ attained tln^ greatest signilicance 
and an* now w^(dl known in Indian dy(‘-hou.ses. Paranitraniline 
Red also for the same reasons has ae(juired great importance 
and has r<*|)la(‘.ed .\lizarine red for many applications. We havtj 
then‘fore d(‘emed it appropiate to discuss the Immedial Colours 
and Paraiiitraiiiline Red in our feaik and so to enlarg(* it to a 
(compendium (d‘ mod(irn (.cotton dyeing. 

Frankfort o. M. and Boiehay, January ltl09. 

Leopold Cassella & Co. 

G. III. b. II. 
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T1i( 3 dyehouse should be situated near the water, river or 
pond and near the steam boil(u\ li is also vc.tv important <o 
liave an abundant water supply, also to be able to get easily rid 
of the waste water. (,)f courses the vicinity of the boiler house 
is desirable so as to avoid condensation of steam in tlie steam 
conduit. 

For a daily ]H-odiiction of about 2000 lbs. to 2000 lbs. of 
yarn or loos(‘ cotton and about 1500 lbs. of cloth, (li(‘ dyehonse 
ought to b(^ 120 feet by 70 feet. Good light atid good venti- 
lation are jiiost important The Inught of the walls must h(‘ at 
least 10 te(d. The prop^u* construction of the roof is es])ecially 
in India a matter of gnuit (‘consideration. The best way is to 
make two overlapping, moderately slanting roofs, as is done in 
man;\ buildings in hot countries. Bc^^ides thesis two roofs ther(} 
must be a tower-lik(‘ oj)ening all along tlu‘ top of tlu^ dyidiouse, 
through whicli the vapour can escajxv We give lielow a sketcli 
of such a roof. 



Situation. 


Building?. 




Drainage. 


Steam and 
(Vater pipes. 


The floor must be paved and sloping towards tlio drain, 
which may be in the middle or at the side of the dyehouse. 
The inclination must be V‘2 to ioch per one loot, so that all 
waste liquor, water etc. runs into the drain instantly. 1'he drain 
is covered with perforated cast iron plates. 

Steam and water pipes must be accessible at any part of 
the building and power is of course required for working the 
jiggers, padding machines etc., wasliing machines and hydro- 
extractors. It is advisable to set apart one side of the dyehouse 
for all the machinery which requires powfu* and to run a shaft 
through this part along the roof, so that all machin(^s can be 
easily connected with this shaft. 
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I. Outfit for Yarn Dyeing. 


Yarn is boiled and dyed in wooden vats, made of well 
soasoned teak -wood planks of 2" to 2" (inches) tliickness and 
joined by iron holts. Tlie size of the vats varies, of course, 
according to the (juantity of yarn to be dyed in one lot. 



The vats are hi ted with a cIosihI (not perforated) copper 
steampipe*) of T/a'' to 2'^ diameter, which runs in the form of 
a W on the bottom of the vat and passes out in a corner in 
^liape of a tapering pipe, ending on the floor for the discharge 
of the condensed water. This pipe is provided with cocks or 
better with brass valves, and should be properly fastened to the 
vat by means of metal clasps. In addition to the closed steam- 
(*oil an open steampipe will be useful for the rapid heating of 

*) Regarding vats for Inimodial Colours see page 8. 


Vats. 


Heating by 
closed steam. 



..liquors, for boiling yarns etc. and this may be provided by bran- 
ching off from the main pipe an additional short pipe which is 
open at the end. 



To till the vats rapidly tin* \vat(‘r pipe sliould ha\e a 
large tap above every vat; the pi|>e ‘Should be 2 ^' to 3" in dia- 
meter, the taps of corresponding size. 

In oiK^ corner of the vat a waste valv(5 is tilted in, whicli 
allows (!ni[) tying tlie vat rapidly 

Sketch No d illustraU^s the various features of tin* dye vat. 

S is the steampipe coming from the main e(jnduit. 

D is the pipe for boiling wdth direct steam. 

C is the W-shaped closed pipe for indirect steam and 
E the discharge valve for condeii.sed water. 

A is another steam pijie branched off outside the vat, for heating 
water, colour solutions etc. in a bucket. 


V is th<‘ w^aste valve. 
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F are the outside iron bolts and 

G the inside iron bolts to hold the vat tight together. 



4 . 


The most (5onvonient sizes of vats are (he following: 

For boiling yarn: b feet long, 4 feet broad and 6 feet deep 
all inside measurements. Sucli a vat will be large enougli 
for boiling 500 lbs, of yarn mad(‘ up in t bains as usual. 

For dyeing yarn: A vat 0 leet long, 2Va feed wide and 2 feet 
de(5p, all inside measurements, w ill b(‘ suitable for dyeing 
100 lbs. of yarn in dark shades or 75 lbs. of yarn in 
light shades, or 50 lbs. of yarn in Y(M*y pale shad*‘s. 
A vat of 5 feet length, lent width and 2 feet depth 
- inside measurements - will be useful for dyeing 
50 lbs. of yarn in dark colours. 



Immedial- 

Vais. 


Immedial Colours are dyed in the same kind of barks 
which, however, must not contain any parts made of copper or 
brass. The fittings and steam pipes are best made of iron, lead 
or hard lead. In order to ensure the production of level colours, 
it is recommended to squeeze off the hanks on lifting and for 
this purpose the barks are usually supplied with a pair of 
nippers of very simple construction. 

Following we give sketches of dye-vats with squeezing- 
rollers of the usual type Fig. 5 and 6. 



Fig. 5. An iron clieek with bearings foj the rollers i a ) and {nx ) 
is fixed on each long side at, one end of the bark, the bearings 
of the top roller being so adjusted as to move in slots (s) when 
the roller is lifted or lowered. 

The top roller is raised and lowered by means of the arm 
of a lever di) in connection with a knee-joint l(‘ver ( n) and Hh). 

The levers (h) and in) are (irmly joined at (h), whilst there 
is a moveable joint at (v) for the levers in) and imj. A similar 
arrangement, but without the lever arm, is fithul to the other 
side. Both sides are connected by a shaft, passing through (h) 
right across the bark, by which the lifting and the lowering of 
the top roller proceeds simultaneously from both sides. The 
bottom lever is provided with a crank (k). 
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The method of working is a follows: 

After completing the dyeing proper, the top roller (a) is 
lifted by raising the lever (7^j, the stick carrying the yarn is 
passed between the two rollers and the yarn laid upon the 
bottom roller. While one man is pressing down the lever (hj. 
another turns the crank (k) and the yarn thus passes between 
the rollers and is freed from the bulk of the adhering liquor. 

Another way of arranging the squeezing rollers is illustrated 
in the sketch below (Fig. 6). 



Fig. 6. 


One of the narrow ends of the box is ])rovided with a 
roller (a), the opposite end carries an iron arm joined al (c) 
which extends over the length of the bark and is forked at {d). 
Tlie lower ends (ci of the fork carry the btjarings for a second 
roller (a\). Arm and roller (a\) can be raised together by 
means of the rope (.vj. 

The dyeing proper being completed, the arm is lowert ) 
until the roller (m) rests upon the lower roller (rO and the yarn 
is passed through, stick by stick, a raising of tlio top roller 
being thereby unnecessary. 



Hot water for 
solutions. 


Correcting 
hard water 


Vessels for 
dissolving 
colours. 


It will bo found v(u*y corivonieni to liavc^ a iiumbor of 
barrels (say Kerosene casks), placed in a convenient spot, fitted, 
with water- and steam-pijM.*, in which water is kept boiling and 
ready to dissolve 'colours. See sketch 7. 



For all Diamine, Iminedial, and otJier diretd dyeing colours, 
Jieta-Naphtol etc., this water must be corn'd ed by adding a little 
soda-ash, <^2 to 2 ozs j)or 20 gallons ac(‘ording to hardness 
of water, and repeating this addition in proportionate (juantilit^s 
on adding fn^sli water. For diss(»lving sucli ch(unicals as sulphati; 
of copper (l)lue vitriol), coppi'ras, chromi'-alurn, chromium lluorid(% 
bichrome etc.., the water should he corrected l»y tlie addition 
of a little acetic acid. 

ft is advisable to indicate the contents of (‘V(;ry bucket by 
painting an on those containing water corrected with soda- 
asli, and an on those the water of which is corrected wdtli 
acetic acid. 

For dissolving colours and chemicals a number of large 
buckets, made of wood, cojiper^) or galvanizinl iron are necessary. 
If larger (piantities of (colour, say a few pounds at a time, are 

'*’) The .solutions of Iiiimcdiul Colours must uoiconu' in contact wdtli copper. 
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io be dissolved, then a larger vessej should be taken. In most 
cases hall* barrels (for instance Oil barrels cut in two) will be 
found very useful. See sketchy? (page 10). 

Also a few free steampipes (either rigid or moveable) 
should be fixed up at convenient places, so that the buckets or 
casks containing the colour solution can be placed under the 
steampipe and boiled. * 

These steampipes may be branchc^d ofl' from the steam- 
pipes of the dye vats us indicated iii sk(dch h. 



To dissolve for instance (i lbs. of an\ l^iamim* Colour, (he Dissolving, 
following method is employ ‘‘d. Pul the dry powder into oiui 
of the half casks, jKun* a lew gallons of boiling wafer out of 
(he ”S” cask (i. waier cornwh^d wi(h soda-ash) over it and 
stir the solufion with a stick. Se<‘ sketch 7. Them pla(‘e (lie 
bucket under om* of (Ikj free slcarnjiipes and boil the contents 
slowly for a short time, when (be colour will b(^ completely 
dissolved. See sketch H. 

Soda and salt are dissolved in the sarini wa;^. Sulphate 
of copper and bichromate of potash however are dissolv(‘d with 
water from the cask (water correcti^l witii acid). 

A good su])ply of dyesticks and broaching sticks fur Dye .sticks, 
handling the yarn during tln^ dyeing proc.i^ss is rtMjuired. The 
dyesticks on which th(i yarn to be dytal is suspended, are 



Bent pipes. 


Raeks. 


Stretchers. 


smooth wooden rods of special shape (sketch 9) 872 feet long, 
74" thick and 272'' broad. They are made of closely grained 
wood, standing heat well. During the dyeing operation the 
hanks of the yarn are turned by means of a broaching stick, 
i. e. a round stick 3‘/2 feet long and tapering from D/s" to ^ 4" 
in thickness (resembling a billiard cue in shape), see sketcli 9. 

Immedial Colours are dyed with advantage on bent pipes 
as described on page 117. 



The various solutions are mixed in the dye-batli by means 
of wooden racks, of which a small number are reijuired. The 
shape of the racks is shown in tlu^ following sketcdi No. 10. 



For wringing the yarn, a number of so-called stretchers, 
i. e. wooden posts with round poles, are iitted up somewhere 
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near the dyevats used for yarn dyeing. The yarn is suspended 
on the horizontal poles and stretched or wrung by means of 
round wooden sticks, 2 feet long and 272" in diameter; sketcli 11. 



Yarn placed on the dyesticks for draining oi' to wait for 
other o[)erations is best put on yarn rests whi(di consist of a 
pair of beams supported by wooden feet as shown in sketcli 12. 
These beams may be b- 10 fec^t long, 3 — 5" tliick and about 
4 feet from the tloor. 




Yarn Carriers. 


For carrying yarns, particularly wet yarns, special woode 4 
yarn carriers are used, in shape as shown Hn sketch 13. 



- _ — ^ ¥\ir. 13 . 

Yarn washing. liatiks is waslicd cither l)y hand in vats or in 

so-calhuJ hank washing nnudiines. 



Circular sketch abo\ c (No. 14l shows a iiank washing machine. 

Machine. Tlicre is a circular iron tank, above wliicdi a niimbcT of oopp(‘r 
bobbins, connected with a (;en(re piece, are fixed in sucli a way 
as to turn the bobbins when the machine is working round its 
own axle and at the same time to move to and fro a few times, 
then proceeding a few inches, turn again and so on. The tank 
has a watertight partition in the middle; this com]»e]s the water 
to circulate in the opposite direction to the yarn. One man 
places the hanks on the bobbins on one end of the partition, 
where the dirty water runs oft* and the oilier man takes out 
the clean hanks at the other end of the second partition, where 
. the clean water runs in. 
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A different type of Imnk washing maoliine is one with a 
rectangular vat instead of a circular one. It (consists of a 
moveable cross bar, mounted on a strong iron frame over an 
iron tank. Tlie cross bar carries from 12 to 20 spools on which 
the hanks to be washed are suspended, and it receives a swinging 
motion whilst each spool is kept turning on its own axle by 
means of a frictioii chain, thus working llui hanks in tlie wash 
liquor. During the oj)eration a contimioiis How of fresh water is 
passing through the tank. 

There are still other hank washing macliiiu^s of other 
designs, hut the above described being <h(' two kinds mostly 
used, we tJiink it unnecessary to illustrate any more. 

Aft(T the yarn conies from the washing machine, it is too Hydro- 
wet to be dried right away. Tlierefon^ it is either wrung by 
hand on wringing posts, which is a rather slow process, or it 
is better ‘"whizzed” in the hydroexlract(»r. Tlui main part of 
the hydroextractor is an iron or coppm* drum, mounted on a 
vertical axle, which is turned around very quickly either by a 
small steam engine or by a, belt connecl(*d with iho shaf< The 
yarn is laid (wmily into the drum, and whmi set working, th(^ 
water is driven out by tlu^ cmitrifugal power. e give two 
sketch(‘s, one showing a hydroextractor coupled with a small 
steam engine, th(‘ other oik^ to b(‘ driven by belt. 



After the yarn has bi^en wrung or wlu/zed, it maybe Drying room, 
dried in the open air. I nder all (dreumstances, however, it is 
prefcu’able to have a sjiecial drying chamber, in which the yarn 
not only dries much quicker hut which permits the drying 



Etrn Drying 
Machine. 


process to go on independent of the weather. Drying chambers 
are constructed in various ways, either pukkah -built, or of 
wood. For India we are in favour of a pukkah-built well ven- 
tilated room, supplied with a good number of steam heaters. The 
drying room must have an appropriate number of air holes at 
the bottom of the walls; close to the air holes are the steam 
heaters. On the roof of the drying room some sort of ventilation, 
a -chimney, is put up, to allow the moist air to escape. For 
drying 1000 lbs. of yarn per day there should be a drying room 
of ,15. by 15 feet, at the bottom of the walls 50 air holes of 
3 inches diameter each, about 300 square feet of steam heater 
siirf^ce and a cliimney of 2 feet diameter and 0 to 10 feet height. 
The yarn is hung up on sticks, which rest on crossbeams. 

It is in many instances desirable, that the yarn should be 
dried very quickly and evenly. For such cases a yarn drying 
machine is indispensable. It consists of a large winch, wdtli 8 to 
10 arms. Some arrangement is made to stretch the yarn betw een 
the arms, as may be seen from the sketch. The machine makes 
about 00 revolutions in one minute and dries up to 1800 lbs. of 
yarn in 10 hours. It may be placed into the drying room or 
into an ordinary room without steam heaters. 
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Fairly accurate scales and sets of weights are of great scales, 
importance. We recommend to put up the scales together with 
the stock of dyes in a small separate room, where the dampness 
from the dyehouse cannot get in. 


Besides, the colour-dust is always flying about in the store 
room which is also a reason for keeping this place separated 
from the dyehouse. 




II. Outfit for Loose Cotton Dyeing-. 


Vats. 


For dyeing loose cotton lor which purpose our Diamine 
and Immedial Colours are equally well adapted as for yarn 
dyeing, somewhat dilferent arrangements must he made, as this 
material cannot be handled so easily as yarn. 

Tlie dyeing of loose cotton can he carried out in ordinary 
wooden vats such as used for yarn dyeing. Frequently the 
cotton is put into a net and then [>laced into the vat so as to 
lift it again by means of a rope and pulley and to put it into 
another vat for aftertreatment, w^ashing, etc. This method is 
illustrated by the following sketch. 



Fig. IT. 



19 


Very convenient for dyeing loose cotton with Diamine Colours 
is a round boiler made of copper and provided with a steam jacket. 



The iron dye val*) as p(!r skelcli 11^ below wlilcli (■f)iilains an 
inner kettle by means of which tlu^ cotton may he lifted out 
of the liquor is very useful for Imnnulial Colours, but may also 
serve for Diamine Colours. 



Fig, 19. 

Latelx quite a numb(‘r of dilfereut -ystems of dyeing 
machines have been introduced into dyehou^i^s for loose* cot Ion 
which give much satisfaction in x^orking. 

*1 Built ami sold by Ernst Gessnrr at Auo in Sa.vony. 


Jacketted 

pans. 


Iminedial 

Vat. 


Dyeing 

machines. 



Washing 

machines. 


Hydro- 

extractor. 

Drying. 


A very convenient machine is the one of Obermaier. It 
consists of a perforated drum into which the cotton is pressed 
by means of a cover and screw. A centrifugal pump forces the 
dyeliquor into a perforated centre-piece and from 
til ere through the cotton. The advantage of this 
system is that the cotton does not get felted and 
stringy in the least, that the shade is perfectly even 
and that a comparatively small amount of dyeliquor 
is necessary, which means a considerable saving 
of drugs. ^ 




Aft(n’ dyeing, the cotton must be rins(^d, for whicli purpose a 
washing machine is used We giv(‘ a sketch ot sucli a machine 
Fig. 21. It consists of a round tank with a centre ])iec(‘, around which 
the cotton is kept moving by means of forks or sonuitinn^s also 
by a paddle wheel. There is a continuous supply of fresh wat(T 
flowing into the tank. About 100 lbs. of cotton can be waslnnl 
at a time. 

Exactly the same hydroextractor as described for yarn is 
us(^d for whizzing loose cotton. 

For loose cotton a special drying chamber is almost in- 
dispensable. It consists of an air-tight room with a wire netting 
through the whole length and breadth of it, about 3 to 4 feet 
above the bottom The cotton is distributed evenly on this wire 
netting. A ventilator is built into the walk which sucks the air 
through a steamheatod box, where this air is heated, then 
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111. Outfit for Piece Dyeing. 

The many advantaj^es possessed by our Diamiiu^ and 
Irnmedial Colours eonsliiute one oT ihe principal reasons for 
ilieir vast and ever increasing: eniploynunit in piec(‘ dyeing. 

Diamine and Inimedial Colours are iistul for dyeing ordinary 
kinds of light piece goods, linings etc. as well as for heavier 
fabrics such as moleskins, cloakings, cotton eoatings, raised cotton 
clotli, btniverleens, velveteens etc. 



open vat. 0p0ji yat IS the simplest arrangement for piece dyeing. 

It is an ordinary wooden vat, sometimes U shaped, above which 
a small and a large roll are placed. A number of pieces are 
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sewn togeilier (3nd to end so that they run in form of an endless 
chain through the dyeliquor. The vai is of course supplied 
with a steam pipe as usual. (Fig. 23, page 22). 

For dyeing Immedial Colours the open vat is not very well; 
mlapted. These are dyed in the jigger, padding machine or con- 
tinuous machine wliicli must not contain any parts of copper (p. 121). 

Wh(m dyeing cloth in an open vat, a very large amount 
of dyeliquor and consequently large quantities of drugs are used. 
In order to overcome this difticulty, a special machine called 
“digger” has been constructed and is now largely in usci in 
fhiroj)e as well as in India. 

Fig. 24 a and I) shows a Jigger in section. It consists of a 
wooden, sometimes cast iron dyc^vessel, whicdi is rather narrow at 
the bottom. JJiere are two rollers above the vat, whudi can be 
driv(ui one at th(3 time by a cogwhecd and belt, connected witli 
the main shaft, besides there are cast iron arms arrang(ul at 
both ends of ilu^se rollers, which act as hearings for tin* inter- 
changeable roller. JJuu'e are lhr(3(3 small rollers arranged inside 



the vat, two ol them being as near to the bottom as possible. 
I he sketcli sliows the course which the ])i(‘ces tak<‘ around 
these rollers. 


JlKSer. 



Immedial 

Jigrfirer. 


Padding 

machine. 


Continuous 

Dyeing 

Machine. 


The manipulation is very simple. The pieces run say 
6 to 10 times from one roller through the dyeliquor on to the other 
roller. As the cloth passes through the jigger always stretched 
and without any wrinkle, it therefore must necessarily be dyed 
perfectly even. The quantity of dyeliquor filling only the lower 
part of the jigger is comparatively small and the working with 
such a machine therefore is very economical, especially when 
dark shades are produced. The upper roller serves for trans- 
porting the cloth to and from the jigger. 

The jiggers are (reqiuMitly provided with a pair of nippers as 
shown on tlie jigger for IninuHlial Colours skeUdi 25 (p. 25) such 
nippers allowing an even squeezing of the goods before leaving 
the dyehath and ensuring the production of level sliades. Tlui 
first jigger serves tor dyeing and the other for rinsing. 

Sketch 26 (on next page) shows a jigger of the same type 
with a series of guiding rollers to lead the cloth through tlu^ 
air for oxidising after dyeing with Immedial Indone before it 
runs into the second jigger for rinsing. 

Tlu^ padding machiiui sketch 27 (p.26h consists of two or thret? 
rollers which are pressed together b^ a lever arrangement. 
Underneath the rollers is a wooden or copper box for holding the 
dyeliquor. This machine which is mostly used lor dyeing light and 
medium shades on thin fabrics is worked in the following way. The 
dyeliquor is tilled into the box. The cloth passes over a roller, 
through the dyeliquor and is then squeezed off by the rollers. 
The advantage of the machine is, that the pieces intended for 
light shades are finished with one or two passages and ar(» 
immediately afterwards ready for drying. 

For a large production of staple colours, especially for black, 
dark blue and dark brown the continuous machine is used with ad- 
vantage (sketch 2S, (]). 26). This is a roller box divided in two, three 
or four compartments each of which is heated by indirect steam. 
Between each compartment and at the end of the last one squeezing 
rollers are placed and each compartment is fitted with a number 
of guiding rollers abovti and b(dow. Tlie dividingo bards art^ 




Fig. 25. 

Double 'ligger for Iinmedial Colours. 



Fig. 26. 

Double digger with Ovidising appliance f(>r Inmiedial-liidone. 




Fig. 2H. 

foncent ration of the dyeliqour being; so regulated that the goods 
are dyed in one passage. 
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The following sketch 29 shows a continuous dyeing machine 
specially constructed for Immedial Colours, but also very well 
applicable for Diamine Colours. 



II III IV 

Fig. 2U 


I and II arii boxes for d\eing, fitliul up wdth a system of rollers 
which are entire‘l\ covered by the dye-liipior. 

The board dividing the iwo boxes is piu'forated in order 
to keej) the li(|Uor in both at the sanui levid. The roller bearings 
are fixed in an iron frame which may b(^ lifted at will, 

III and IV are tht. usua' rinsing }>oxes. 

The box(is may he made ol eitlnu’ wood or iroii, hut the 
inside guiding rollers should alw^ays ))e of iron, l^lv^ squeezing 
rollers may both h(^ made of wood, or the lower one of wood 
and the top om^ of iron aiii!. if required, coated with rubber; 
they are as usual covered wdth cloth. A closed iron steam coil 
serves for heating the hath. 

There are ditferent kinds of washing machines. AAMiere jiggers washing 
are employed a so-called “Kolhu’ w^ashing machine” (sketch 30, 
pag(^ 2S) should be used, as th(‘ pieces come out of the jigge^- in rolls 
and should remain in this form wdien entering tln^ drying machine, 
this will only be po.ssible by employing a roller washing machine, 
which consists of a vat with many rollers at tin* bottom and 
corr(‘sponding rollers at the toj) of it. The cloth passes over a 
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Drying 

machines. 


top roller and under a bottom roller alternately and is thus passed 
many times through the water and finally through s(]ueezing 
rollers, when it is ready for the drying machine. 

For drying pieces the ordinarySteamDnim Machine (sketch ill) 
is in general use. It consists of a number ot tinned iron or copper 
cylinders, which are geare<l togethm- by spur wheels so as to 



Pig. 3U. 


turn alternately in the same direction, 'fhese drums are heated 
by steam, and the pieces, in running over one drum after the 
other in a course which is distinctly slioun in the sketch, are 
dried very (juickly and independently ol th(“ weather. 


1 



Pig. 31. 
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For special purposes a steam oliest is required and lor steam chest, 
the sake of completeness we give a sketch below (sketch 32). 

The chest is fitted with an air injector so that it may used for 
developing Immedial lllue by steaming. 

We also refer to the wooden steam cliest for developing 
Immedial Blue described in chapter VIII. 



Altliough the numerous sliadecards give all possible in for- Arrangements 
matiori, tlie dy(‘r will very often be obligr^i to vary (he instructions, *^pauerns!^ 
proportions etc. on account of diflerenee in material, water etc 
Fspeoially if delicate shades are wanted, llui only sale way will 
b(^ to inak(> a test on a small scale previous to dyeing a large 
lot. For this pur[)ose a plac»: where samples can by dyed and 
sliades malched will be found most useful. A few small dy(‘- 
vessels and a pair of accurate scales and small w(iights are 
((uit(^ sufficient to carry out th(iS(‘ tests. 

The dyehous(‘ must be under the control of a good and oyor. 
thoroughly trained dyeing master. The contents of lln^ following 
pages will be convincing, that it is not so very easy to study 
and commit to menmry the many midhods and the constant 
new inventions, which to understand thoroughly is an absolute 
necessity for remunerative working. 




Chapter II. 


Preparation 

of the 

material previous to dyeing. 
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Cotton yarn as well as cloth, whicli comes from the 
spinning and weaving mill, is naturally quite dirty and tilled 
with oily matter, stiffening a. s. o. These impurities must he 
thoroughly removed, as they are* very troublesome in the dyeing 
process. This is done by two entirely different methods. The 
first method, mostly used for yarn, consists in boiling the yarn for 
some time in a fairly strong alkaline bath. The second method, 
exclusively used for cotton tdoth, consists in removing the starch 
and dirt by a fermentation-process, called „souring“. 

Cotton yarn is boiled in an open vat with 1 Vo to 5 ‘^/o Boiling 

soda-ash (reckoned on tlie original weight of the dry yarn) for 
at least one hour. The yarn is generally made up in so-(‘alled 
chains by linking hank into hank. The chains are enfered into 
the boiling soda bath and then covered with a board and 
stones to keep them well under the surface of the liquor. After 
on(‘ to two hour’s boiling the yarn is taken out and immediately 
well rinsed in cold water, or better, cold water is run into tin* 
vat, until the soda-lye is ^^ash(nl away. 

For Figyptian yarn a strong boil with fully 6'\o soda-ash 
and suhse(|uent washing is recommended. 

Th(i boiling of cotton yarn with soda-ash only removes Bleaching 
th(^ fatty matters and the mechanically adhering dirt. If, for 
producing light and dedicate shades, the material is to be per- 
fectly white, it has to be bleaclnnl. In this country a mild 
bleaching, — the so called Jlalf-BIeach — is sufficnml in most 
cases and is done as I'ollows. 

Dissolve lbs of soda ash in 2 gallons of hot water and Haif-Bieach. 

let cool down. Mix in another basin 27^ lbs of bleaching 
powder (chloride of lime) into 3 gallons ol‘ tepid water, then 
add the soda solution, stir for about 10 to 15 minutes and allow 
the insoluble matter to settle. Then use the clear solution only 
for bleaching the yarn. This bleaching solution is just enough 
for 100 lbs of yarn. 
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The yarn is first boiled off with 2 to 3 caustic soda, 
then washed in cold water. The bleaching solution is poured 
into a clean wooden vat — a special vat is generally reserved 
for this operation — and the necessary quantity of cold water 
is added. The yarn is entered and turned for 1 to IVa hour, 
then lifted, allowed to drain and handled for about 15 minutes 
in a bath containing 2— 4 ‘Vo muriatic or sulphuric acid. Here- 
after thoroughly washing is very important in order to remove 
every trace of chlorine and acid, otherwise the yarn may get 
rotten. We therefore recommend to add 1— 2 7o of hyposulphite 
of soda (Antichlor) to the hot washing water, which destroys 
any chlorine remaining in the yarn. 

The two first patterns in the shadecard show the effect of 
this process. Whereever „bleached“ yarn lias been used in this 
shadecard, it has been bleached strictly according to the above 
recipe. 

Boiling The cleaning of cotton pieces recjuires much more care 

of oioth. account of the fact that the size, used for 

strengthening the warps, and the accidental impurities by which 
the pieces are almost invariably soiled, such as grease from tlie 
,, machinery, finger marks, iron spots etc., must be removiul This 
is partly attained by washing with water or ”bow'king“ with 
alkalies and soap and completed by a treatment witli diluted 
acids, followed by tliorongh washing with water. 

pey washing. The so-called ”gvey washing“ which pn5C(‘d(}s the boiling, 
consists in passing the pieces, which are stitched together end 
to end in rope form, through a washing machine tilled with 
water only and then allowing them to lie in a heap over-night. 
By this treatment all the impurities which are soluble in water 
are removed; the material becomes thoroughly wetted and the 
starchy matter becomes soluble in consequence of a fermentation 
which sets in and which causes a considerable rise of tem- 
perature in the goods. This process requires some attimtion as 
the libre will suffer, if the fermentation should become too 
vehement and the temperature rise to high. 

Following the grey washing the pieces are boiled off or 
bowked in open tubs or in closed iron kiers under pressure. 
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riie opfeii tub is usually made of wood. For a daily pro- 
duction of about 1500 lbs oi cloth it should have a diameter 
of 6 V 2 ' and a height of 8 '. It is provided with a false per- 
ioral ed bottom, ill the centre of which an iron or wooden pipe 
for the circulation of the liquor is erected. This is effected 
by fixing a steam injector into the lower end of this centre 
pipe. The steam forces the liquor up the centre pipe and 
showers it over the goods. It then trickles through the cotton 
pieces and collects again under the false bottom, to be ready 
lor a new circulation. The pieces must be packed tight and 
evenly into the tub. It is of importance that no open channels 
are left through which the liquor could escape and cause ir- 
regular circulation, otherwise the effect of working would be 
very unsatisfactory. For the same reason tlie pieces are covered 
with cloth and kept from rising by wedging two heavy cross- 
beams on top of them. 

After the pieces are packed into the tub, a soda solution, 
containing 2 to 5 ”/<> soda-ash (recdconed on the original weight 
of the pieces) is run in. The quantity of water must be large 
enough to entirely cover (he pie(^es during the boiling in order 
to keep off the air, which has a very detrimental effect on 
cotton saturated \tith hot alkali lye. Steam is then blown into 
the inj(ictor which causes the liipior to circulate and at th(‘ same 
time to boil. This is continued for b to 12 hours. Tlie liquor 
is then run away and th (5 goods rinsed and cooled down with 
water. A more complete removal of the soda and impurities is 
now necessary and this is dom^ by running the pieces through 
a washing machine. / 

This consists in wed, ting the pieces with weak cold sul- 
jiliuric acid of 1 to 2” Twaddle in a washing maoMne, then 
allowing them to lie in a heap over night. Fermentation sets in very 
quickly and makes soluble the starchy matter contained in the 
piece. The same precautions should be observed as described with 
the grey washing. A fter the grey souring the pieces are t akcuj through 
the washing machine and the acid is thoroughly removed with plenty 
of w^ater. After this treatm(mt the pii^ces are ready for dyeing. 

Cotton cloth is bleached in a similar way as yarn, only a 
special arrangement is made for tln^ pieces to run direct from the 
bleaching tank to the acid tank and w^asliing machine. This is 


Grey ^souring 


Bleaching o] 
Cotton cloth 
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a little complicated* and requires an experienced bleaching 

master. therefore refrain from going more thorouglily into 

tliis matter. 




Chapter III. 


Application 

of the 

Diamine Colours for Cotton Dyeing. 
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Method of Dissolving the Dyestuffs. 

Tlie Diamine Colours are heat dissolved in boiling wat( 5 r, 
whicdi should be either condensed water or otherwise free from lime- 

If calcareous water alone is at c.ommand, it is advisable lo 
dissolve in it some carbonate of soda, equal in weight to th(^ 
dyestuff employed, the dyestuff being only adch^I after the 
solution has been brought to the boil. 

As a rule the dyestuff dissolves quickly on stirring. The 
solution is best strained into the dye-bath through some cotton 
cloth, or through a fine sieve. Any undissolved particles of 
dyestuff perchancu^ remaining on the sieve, may b(5 brought into 
solution by pouring boiling water over them, or by boiling th<*m 
up again with fresh water. 

To save the separate operation of dissolving, the dyestufls 
are often put directly into the dye-vessel. In this oas(‘ it must 
not be forgotten to add to the dye-bath first a little carbonate 
of soda, then the dyestuff', and, after boiling up well, the salt 
necessary to ensure a good result in dyeing. 

W'e always recommend, however, the sej>araff' dissolving 
of the colour, although in the. case of dyeing shades which are 
neither delicate nor otherwise sensitive, it is quite |)(n*missible 
to add the colouring matter directly to the dye-bath. 


General Remarks on the Dyeing of Cotton 
with Diamine Colours. 

Diamine Colours are dyed at the boil vith the additior' of 
neutral salts, e. g. Glauber’s salt, or Common suit, witli or 
without the further addition of such alkaline substances as soap 
or soda. 


Calcareous 

Water. 



The neutral salts accelerate the absorption of the colouring 
matter by the fibre. The more salt the bath contains, the quicker 
the absorption takes place, even so, that undue excess of salt 
tends to precipitate the dyestuff' and to produce uneven* shades. 


Effect of 
alkaline salts. 


Soda and soap have the opposite effect, help the colour 
to be better soluble and protract the absorption, thus favouring 
even dyeings 


Wherever in the following pages Glauber’s salt or soda 
are mentioned, the desiccated products are referred to, and 
these bear the following relations to the corresponding crystalli- 
sed salts: 


100 parts desiccated Glauber’s salt are equal to 

220 parts crystallised Glauber’s. 

100 „ „ soda (soda-ash) are <Hpial to 

270 parts soda crystals. 

Tln^ degree of purity of the salts is, as a rule, of secon- 
dary importance. Oonimon salt, Glauber’s salt, and ordinary 
(jrushed Kook salt or Fish salt, may b(^ unreservedly used, except 
when dyeing very delicate pale shades, in which case, of course, 
the pure materials should be employed, namidy, crystallised 
Glauber’s instead of the desiccated salt, and common salt instead 
of Rock salt. 


It is of importance that the quantity of water be in proper 
proportion to the quantity of material. The more water in the 
bath, the more dilticult it is to exliaust the colour, wheras the 
more concentrated the solution, the more easily does the ab- 
sorption oi the colouring matter take place. Practical working 
shows that a concemtrated bath not only exhausts better but 
also that deeper and fuller shades are obtained if the quantity 
of water is not unnecessary large. 

In dyeing yarn, generally 20 — 25 times as much water is 
used, as the yarn weighs, namely for 10 lbs. of yarn 200—260 
lbs. water, i. e. 20—26 gallons, whilst for dyeing 10 lbs. of 
loose cotton IS — 20 gallons are (|uite sufficient. In piece dyeing 
the proportion is more favorable still, if special dyeing machines 
like the “Jigger” or “Padding machine” is used, which permits 
to reduo({ the quantity ol dyeliquor to a minimum. 
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In order to keep tho bath concentrated, it is advisable to 
heat the dyevessel with “indirect” or “closed” steam and not 
by blowing steam direct into the dyeliquor, since the latter, on 
condensing would increase the quantity of water, whilst indirect 
steam has the desired opposite effect. 

Tliree methods are in use when dyeing with Diamine Colours, 
differing from each other, however, only in respect to the ingre- 
dients added to the dye-bath 

1. Dyeing with Soda and Glauber’s Salt, or with Soda 
and Common Salt. 

This metliod may be rcigarded as the most usual onc^, 
hein^ imi})loy(ul with tln^ majority of the. dye>stuff*s and for almost 
all shades. 

Medium and dark shad(^s re((iiir(‘ the addition to the dye- 
hath of 2 'Vo sorla and 20 ';o (Oauber's salt or c*ommon salt, 
wlnu'eas half thes(‘ quantities will be sufficient for lighter shades, 
or even one-fourth the (piantity for very deli(*ate tints, unless, 
tlu^ third method given below adopted in wdiich soap is used. 

If it is a question of retarding iho absorption of the colouring 
matter, as for example, in the case of* pale shades, or with 
materials which are difticult to dye fhrontjiL then we recommend 
to dye first for half an hour with no other addition than soda, 
then only adding the Glauber’s salt. 


2. Dyeing with Glauber’s Salt, or with 
Common Salt, only. 

For dark shades use 2t) ~11U'V<', for light shades 10 — IB Vo. 
This m(*thod is principally used with <lyestuirs which exhaust 
slowly, also for th(» production of deep shades, in order to 
ensure as complete an exhaustion of the bath as possible. 

Here, too, calcareous water must be corrected w ith a litile 
soda, adding as much as wdll precipitate the lime present. Add, 
.first, 7^ — soda (reckoned on the weiglit of tln‘ goods), then 
the dissolved colour, and, after boiling up, add the salt. 


Indlreet 

steam. 


The Salts used 
in dyeingr. 





Temperature. 


3. - Dyeing: with Soap and Common Salt, or with Soap 
and Glauber’s Salt. 

1 his method should be employed in all cases where slow 
dyeing is necessary, especially in the production of delicate 
tints or compound shades which are not easily matched, or with 
materials which cannot bo properly dyed thTOUfjih in any otlier 
way. Calcareous water must be corrected by the addition of 
‘A ”/o soda reckoned on the weight of the goods, before soap 
is added. The soap is replaced with advantage by Turkey-red 
oil or llniversal oil which are less scnisitive to calcareous water. 

Take for 

very light tints 2 "/o soaj) and 2 common salt*) 
medium shades B "/o „ „ 5 

dark shades 5 “/o 15 ‘V’ 

Commence dyeing at a low tefn[>erature with the addition of 
soap and dyestuh only, and add th(^ salt after working a quarter 
of an hour. 

For light shades, enter the goods cold and raise the 
temperature of the dye-bath gradually, whilst for medium and 
dark shades the goods can he at once ent(?r(Mi warm. In most 
cases several lots ol material may be dyed om^ after thti other 
in the same bath, which is kept boiling continuously, each lot 
being boiled for om^ hour. 

In some cases, (^specially for dee]) shades, it is advisable 
to dye the goods by boiling for half an hour only, then to shut 
ofl' the steani, and finish them in the gradually cooling bath 
within ‘ hour; in this way the dyestuff is utilised to the 
fullest extent. This method is adopted whenever it is desired 
to add to the depth of shade, or when the bath is not to be 
preserv(Hh 

If boiling is not desirabhi, a lower temperature of the dye- 
bath is admissible, say 16tf 175^ F. (70 SO® C.). 

*) hi dyeing very light shades, comploti* exhaustion of th(‘ colour 
is less important than perfect cvencss of shade; thLM'cforo a much longer 
bath will be found of advantage, for 10 lbs. of yarn say 30 or even up to 
40 gallons of water. 
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With regard to the exhaustion of the dye-bath, the Diamine 
Colours present considerable differences. Some exhaust almost 
completely even when dyeing deep shades, whilst others do not. 
Whenever complete exhaustion does not take place, the baths 
may be kept for dyeing subsequent lots of material, being re- 
plenished with proportionately less colouring matter. 

When dyeing in concentrated or short dye-baths i. e. with 
a small proportion of water, the exhausted liquors seldom contain 
more than a quarter of the dyestuff they contained originally, 
in many oases even less. 

In continuous dyeing, the sup])lementary additions of soda 
and Glauber’s salt, or other salts employed, should be about 
one third to one half of the original quantities used. 

The exhaustion of the baths can be facilitated: 

(1) lly increasing the (|uantity of salt used. 'I’liih is best 
effected by dy(ung in the manner aln^ady inde ded, 
and adding a further portion of salt towards the end 
of th(5 operation. In such cases the goods must be 
rinsed with wat(T soon after lifting from the <lye-bath, 
otherwise the salt, which crystallises on the surface of 
the material when drying, i.s not easily removed. 

(2) By working with r/o.svv/ steam. 

(3) By allowing the goods to remain in the dye-bath after 
boiling, so that ’’feeding" of the dyed maltirial with 
additional colour utcurs in the cooling liquor. 


Dyeing in consecutive lots. 

When dyeing cotton with Diamine Colours, the latter are 
taken up by the material only partially and according to the 
concentration of bath, depth of shade, quantify of Glauber's salt 
or common salt, ^ jo up to ot the colour remains in the batii. 
It would be waste of material to throw away these dye-liquors, 
which, wlien dark shades have been dyj^d, naturally contain a 
fair amount of colour and salt. In order to make full use of 


Exhaustion of 
the dye-bath. 



dyestuff and mordant, new lots of material are dyed one after 
the other in this old bath with coiTesj)ondiiigly less colour and 
mordant. This is called: Dyeing in an old bath or in consecu- 
tive lots. 

If for instance 1000 lbs. of yarn were to be dyed black 
and such a shade be found to be obtainable with TV's 7 ^ Oxy 
Diamine Dlack A in the* lirst bath, we would dye 5 consecutive 
lots of 200 lbs, each in the following way: 


!■* lot New^ hath: 


7' 

720,0 

(H>lour 

• 000 ; 

w'aicr 

80 lbs. 1 

Grlaiihcr’s 

1 salt 

Otid 

old hath from 

hMot: 

:& 

y<i 0/0 


000 


25 

n 


3r<l „ 

n 

„ 

0 

»/o 


000 

„ 

15 „ 

„ 

r, 

4th „ 

>> 11 11 

dfd 

() 

<Vo 


0 (K) 


15 „ 



5th „ 

11 11 »» 

4 th 

() 

<Vo 


000 

« « 

15 „ 

- 



After the 

second 

or 

third 

lot, 

has lieen 

dyiid 

in the 

old 


liquor the bath gets '’settled", which means that tli(» additions 
of colour and mordant necessary for further dyeings remain 
nearly constant. 

The advantage of dyeing in consecutive lots is quite plain: 
the cost of th(^ dyeing is reduced very materially. Besides an 
old batli prodiu^es more even shades than a in^w^ ball). 

Indirect steam q^Q advantag<‘ of dyiuiig in eonseciitivti lots, 

necessary. ' • i • 

the vats should lie litted with indirect sO^am pipes, otherwise 
the (juantity of \vat(^r would get larger and largin’ and the ad- 
vantage of tlu^ old bath would be c.ounteracted to a great extent 
by the disadvantage of getting a more and more diluted dye-bath. 

Twaddling the [j* usod Ilian V times over, the quantities of 

dye-bath. * ... , , 

mordant may get too large, thus precipitating the colour ana 

producing uneven dyeings. To j)r(*-vent this, we recommend to 

control the dyeliqiior from time to time by ascertaining its 

specific gravity with a Twaddle hydrometer. For this purpose 

some of the dyeliqiior is iilled into a high and narrow cylinder 

and after cooling down measured with the hydrometer. 

For dark shades the bath should not measure more than 
Tw^ and for medium sliades not more than D 

tlie specitic gravity has reached this number no further addition 
of mordant is necessary for the m^xt few lots. 
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The Fixing of Diamine Colours 
by Aftertreatments with Metallic Salts. 


Certain Diamine Colours may be lixed by a subsequent 
treatment of the dyed fibre with metallie salts, wlierehy the 
fastness to liglit and washing is in many eases greatly improved 
and the bleeding into whit(^ goods is diminished, if not entirely 
prevented. 

Amongst the metallic salts suitable for this purpose, sulphate 
of copper, chromium fluoride and bichromate of potash or 
soda the so-called “bichrome” rank in the (irst place. 

The dyestuffs in the following ta))h‘ may be aftertreated 
as follows: 


With sulphate of copper, i 
or witli a mixtun' of 
sulpliate of copper and 
biohromaio of potash 

I)iaiiiiii<' Sky blue FP, 
FPS 

l)iamii](‘ Blue KW, 3B, 
AZ, C4B 
Diamine Brilliant Blue G 
Diamine New Blue R 
Diamineral Blue, 

all brands , 
Diamine Deep Blue K 
Diamine Bengal Blue (I, It 
Oxy Diamine Blue. 

all brands 
Diamineral Black B, dB, 
OB ' 

Diamine Dark Blue B 
Diamine Fast Black F 
Diamine Brown M,B. IIG 
Diamine Catecliine, 

all brands 

Diamineral Brown G 
Oxy Diamine Brown JJGN 
Diamine Orange B 


With l)ichromai(‘ of potasli 
or bichromate of soda 


Diamine Dark Blue B 
Diamine Brown B, M. R. S 
Diami’-eral Brown G 
Diamine Cateehint*, 

all brands 

Diamine det Blaek SS, 
Cr, RB, 00. 0000 
Diamine Fast Blaek \ 


W ith chromium lluoridi* 
or chrome alum 


Diamine Yellow N 
Diamine Fast Red F 
Diamine Bronze G 
Diamine Green G 
Diaimne Brown B, M, K. S 
l)iam.n(‘ Oatecdiine. 

all brands 

Diamine Dark Blue B 
Diamineral Blue R 
Diamine del Black SS, 
Cr, RB, 00, 0000 





Sulphate of 
Copper. 


For shading the dyeings to be aftertreated either with 
sulphate of copper or with a mixture of sulphate of copper and 
bichromate of potash, any of tlie following Diamine Colours may 
be used: 

Diamine Past Blue, Diamine Fast Orange Diamine Past Yellow A, 
all brands EG, ER B, FF 

Diaminogenc extra Diamine Orange G, D . Diamine Yellow CP 

Diamine Brown S, R Oxy Diamine Yellow GG, Diamine Bordeaux S 

Diamine Fast Brown ' TZ Diamine Brilliant 

G, R, GB Thiodavine S Bordeaux R 

Any of the Diamine Colours may be used for sliading dyeings 
to be aftertreated witli bichromate of potasli or chromium fluoride. 

As yellowing agents for dyeings to be aftertreated, 

Diamine Fast Yellow B, FF and A 
are bijst suited. 

The baths for the aftertreatment must remain perfectly 
clear and always show an acid reaction; it is thus always 
essential to add acetic acid, ])articularly for the purpose of 
neutralising any soda left in the dyed material. 

The (ifierfreafmvul with snlj^hafv of (‘op/wr consists in 
passing the dyed goods for a (juarter to half an hour, at a 
temperature of 175^ F. (h), through a hath containing, 

according to the depth of shade re(juired, B" (» to o u snlphaB^ 
of copper and 2 to 4 acetic acid iMickomHl on th(^ weight 
of the goods. 

Piec(^“goo(is arc afti^rtreatod either on the jigger or on tln^ 
padding-machine. The hath is charged with a quarter to half 
an ounce of sulphate of copper pen* gallon of wat(n’ through 
which th(5 goods ani passed twice at a teunpeuature of 175 ” F. 

(80 0 C.). 

As some Diamine Colours are alter(Ml in shade by the after- 
treatment with copper salt, it is necessary, in order to sure 
of the ultimate result, to determine on a small scale what these 
alterations are, and to rectify the shade accordingly before tlui 
copper treatment. Dyed goods already treated with copper 
salt may. however, still be shaded; for this purpose they are 
well washed and re-dyed with a suitable Diamine Colour with 
addition of Glauber’s salt. The presence of soda in the dye- 
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bath is not required in this case; on the contrary, it is disad- 
vantageous. It is of course unnecessary to treat a second time 
with sulphate of copper. 

Special attention may bo drawn to the fact, as proved by 
numerous experiments, that the Diamine Blues suited for this 
process, which have been treated with sulphate of copper, 
retain their excellent fastness to liglit, even after washing and 
soaping. 

The afiertreatment with chromium Ihtoriflc is effector] 
by boiling the dyed goods for a quarter to half an a hour with 
IV) to 3 Vo chromium lluoride and 2 Vo to 3Vo acetic acid. 
Pieces are treated either on the jigger or on the padding 
machine, the bath containing one eighth to half an ounce chromium 
lluoride i)er gallon of water. 

The (iftcrtreutmenl with hichroiuolc of potash or soda 
consists in passing the dyed goods for 1(1 to 15 minutes tl^rougli 
a boiling solution of 3 Vo to 4V hichrome ami to 3 Vo 
acetic acid. In th(‘ case of Diamim' Dark Blue B the duration 
of the chroming can be extended to half an hour. Pieces 
are chromed on tln^ jigger or padding-machine. 

The after treatment with hi chrome and satphate of cop j ter 
does not difler from that with bichrome alone. K(|ual quantitit's 
are taken of these two salts. 

Other salts besides those of ehroine and co|>p(‘r, e. g. salts of iron 
and alumina, exert a fixing aetio»'» in the ease of some Diamine (.Colours, 
and generally speaking, the tre dment with these salts increases the resi- 
stance of all dyeings to washing and particularly also to water, even if no 
cliemieal fixing or lake formation takes place. 

The dyed cotton, after having l)een rinsed, is treated for 10 — 20 
minutes in a lukewarm bath, '^‘ontaining about 2 lbs acetate of alumina of 
Tw., or 47-’ — d oz sulphate of alumina, or again 8 oz alum, ])er 10 
gallons of water; it is then whizzed or sqiumzed olf, and dried straight away. 

Pyrolignite of iron may be used similarly. 


Chpumium 

Fluoride. 


Bichromate. 


Copper- 

Chrome. 


Other Salts. 



Diazotising and Developing.*) 


New shades by 
diazotising 
and 

* developing. 


Somo of the Diamine dyes possess the property of giving 
new and very fast sliades, whenever the goods after being dyed 
in (lie ordinary way, arc^ subje(;ted to a special treatment. This 
process which is carried out in 2 successive baths is called the 
diazotising and developing process. The new shades differ from 
the original-ones not only by their greater depth, but i^specdally 
by their excellent fastiuiss to washing, light, acids etc. 


Diamine 
Colours for 
diazotising 
etc. 


The following Diamine Colours are capable of being 
diazotisiul and d(‘veloped on the fibre: 


Primuline 

Diamine Azo Scarlet A, B, 
4B, SB 

Diamine Azo Bordeaux B 
Diamine Brown M, S, V 
Cotton Brown A, N 
Diamine Ciitcli 
Diaminogene. Sky Blue N 
Diaminog(me Blue NA. N B, 
d U N, b Jt N 

Diaminogfuic Dark Blue 
Diamine Azo Blue K, 2 R, bit 
Diamineral Blue CVB, dRC 


Diamine Blue 2B, dB 
Oxy Diamine Viohd BF 
Diamine Heliotrope B, G, O 

Diamine Black B II, B II N, 
Bll R, BO, BO, BOO 

Diamine Blue Black E 
Diamim^ Azo Black B, B 

Diamine Bela Bhu*k ]>, BB 
BGII 

Oxv Diaminogene ED, EF, EM, 
FFN, FFG, OB, OBB. OT, 
Od' (^xtra 

DiaminogiUK! B, B B, BAY, 

CCE, (‘xtra. 


Some of these dyestuffs, like DiamiiHi CuUdi, Diaminogene 
Blue, and Primulim* an^ invariably employed by the diazotising 
process. Others are also use<l in direct dyeing. 

Diamine Not only diazotisable dyes may b(^ freely mixed to produce 

diazotisabie.' <*^^rtain sliades, Ijlit also such Diamine Colours which remain 
unaffected by the diazotising and devidoping process can he 


*) In connection with these remarks u specijil shadccard “Diazotized 
and Coupled Dyeings on Indian Cotton Yarn” Volume B has been issued. 
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used for shading diazotisable dyes. Such non-diazotisable Diamine 
Colours retain, after having gone tlirough this process along 
with diazotisable Diamine dyes, their original fastness and their 
original shade, 'fhe Diamine dyes most suitable are 


Thiotlavine S 

Diamine Fast Yellow, all brands 
Diamine Orange h, G 
Diamine Fast Orange EG, Ell 
I^iamine Fast Brown G, K, GB 
Diamine Fast Scarlet, all brands 
Diamine Fast K(^d F 
Diamine Bordeaux S 
Diamine Violet N 
Oxy Diamine Violet B, G, II 


Diamine Fast Blue, all brands 
Diamine Blue 
Diamine New Blue II 
Diarnineral Blue II, B, II B 
Diamine Steel Blue L 
Diamiin^ Grcum B, G 
Diamine Dark Green N 
Diarnineral Brown G 
Diamine Bhu-k II W’ 

Diamine Fast Black F 


Process of Diazotising and Developing. 

(1) Dye with any of the colours capable of being diazo- 
tised, in the manmu’ already knowm, and rinse in cold 
w^ater (whizzing or w'ringing after rinsing is hardly 
necessary). 

t2) Diazotise IVoin 10 — 15 minutes in cold water con- 
taining nitrite of oda and hydrochloric or sulphuric 
acid, then rinse in water containing a litth; hydro- 
chloric or sulphuric acid. 

td) Develop from 10 15 minutes in cold water con- 
taining on(‘ or the other of the devfdopers mentioned 
hereafter. 

The diazotising and developing always takes place in a 
cold bath in wooden vessels. 

For 100 lbs. cotton take for the firs* bath 
II „ nitrite of soda 
9 „ hydrochloric acid, 82^' Tw'. 

or instead of hydrochloric acid use 5 lbs. sulphuric ac id, IttS^ Tw^ 
For pale shades V'-^ lo these quantities ore suflicient. 


General 

hemarks. 


Nitrite Bath. 
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Developers. 


First dissolve the nitrite in some cold water and add the 
solution to the bath, then add the sulphuric or hydrochloric acid. 

It is not necessary to whizz or wring off after diazotising. 
Allow the goods to drain, then rinse them slightly in water, 
acidulated with asmall quantity of hydrochloric or sulphuric; acid 
and enter immediately into the developing bath. 

It is important not to let the goods lie at all in the inter- 
mediate stage after the diazotising, but to proceed at once with 
the rinsing and developing. Special care must be taken, that 
the goods, whilst in the diazotising bath, be not exposed to 
direct sunlight. The diazotising and devcdoping operations are 
always conducted in cold baths. 

The, shades of the colours obtained differ according to the 
developer chosen, as shown liy the shades in tln^ card. The 
chemicals which have been hitherto introduced as devidopers are: 

Beta-Naphtol 

Diamine (Phenylene Diamine) 

Kesorcine 

and others which may be pointed out on appli(;ation 

The; developers are best dissolved in pretty large quantities 
and kept ready for use in stoppered earth(;n jars something like; 
sulphuric acid jars. The solutions are prejiarcal as follows: 
Beta-Naphtol. Mix in a perfectly clean wooden vessel, 20 lbs, 
Beta-Naphtol with 30 lbs. soda lye 75® Tw. When 
well mixcHl pour over it 20 gallons fully boiling clean 
wat(;r and stir continually until a clear solution results. 
For developing 100 lbs. of original grey yarn, which 
are dyed to a dark shade use 10 'Vo — 1 gallon or 
10 lbs. of this Beta-Naphtol-solution. On the other 
hand for developing 100 lbs. original grey yarn, which 
are dyed to a medium or pretty light shade use; 
5 ®/o — V‘2 gallon or 5 lbs. of this Beta-Naphtol- 
solution. For extremely light shad(;s a still smalh^r 
quantity may be taken 

Diamine 93 ®/o in Powder or Diamine C S. Put into a clean 
wooden vessel 9 lbs. Diamine 93 "/o in powder or 
Diamine CS and 3 lbs soda ash. Pour over the 
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mixture while continually stirring 20 gallons ftilly 
boiling water. Tt is advisable to boil the solution for 
about 5-10 minutes. For developing 100 lbs. of 
original grey yarn, which are dyed to a dark shade, 
use 1B‘V» = I'A gallon or 16 lbs. of this Diamine- 
solution. On the other liand for developing 100 lbs. 
of original grey yarn, whicli are dyed to a medium or 
pretty light shade use 772 gallon or 7‘/2 l])s. 

of this Diarnine-solution. For (^xtnimely light sha<JBs 
a still smaller (piantity may he taken. 

Resorcine. Mix II lbs. Kesorcine witli 24 lbs. soda lye 75" Tw. 

Four ove,r this while continually stirring 20 gallons 
hot water. Stir till tln^ solution is clear. For deve- 
loping 100 Ihs. of original grex \arn, wlii(di are dyed 
to a dark shade use 12' "0 - i gallon or 12 Va Ihs. 
of this Itesondn- solution. On tin* < iher Imnd for 
developing 100 Ihs. of original gr(*y yarn, d;V' '’ t(» a 
medium or pretty light ^^hade, use ",0 ’’A gallon 

or t)\/'4 lbs. of this Hesorcim^-sohition. 

NB. It is important that llie developing hath [)r«-j»ared with Beta- 
Naphtol, Diamine or Kosoreine always be distinctly alkaline, and the 
proportions of soda in the developer solutions l]a\ e ianm calculated 
suriiciently large to niaki' a special addition ol‘ soda to the deveh ping 
hath unnecessary. 


Mixing of Developers for Shading Purposes. 

All the above mentioned devtdopers can be frectly niixtid, 
for instance: 

Hota-Naphtol and Resorcimi 
Beta-Naphtol and Diamine 
Diamine and Kesorcine. 

We t-omelimes mention “Diazotise and develop with half 
Resorcine and half Beta-Naphtol”, which for dark shades on 
100 lbs. of yarn means to charge tin' developing liath with 5 7> 
or Va gallon or 5 lbs. Beta-Naphtol-solution and ()*/4 " n or ^8 gallon 
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or 6 V 4 lbs. Resorcine-solution. If we say: “Diazotised and Deve- 
loped with three-fourths Beta-Naphtol and one-fourth Diamine” 
we mean that the developing bath must be charged for dark 
shades on'lOO lbs. of yarn with about 97o or gallon or 9 lbs. 
Beta-Naphtol-solution and 374 7® or 7« gallon or 374 lbs. Diamine 
93 solution. 

Along with the various shades of this card we have given 
tlie exact quantities of developers used. 

The shades obtained by developing with snch mlHures 
stand between those obtained with the respective single deve- 
lopers. For instance Diamine Black BO developed with Beta- 
Naphtol gives a blackblue shade - devMjloped with Diamine a 
deep black perhaps slightly brownish shade - ; deve^loped with 
Uesorcine a greenish black. Now if developed with: 

Half Beta-Naphtol and half Diamine the shade obtained 
will be of a line bla(*k with a blue cast. 

Half Beta-Naphtol and half Resorcine, the shade obtaimni 
will be of a line black, yet slightly blueish. 

Half Diamine and half Resorcim} the shade obtained 
will be a beautiful full black inclining to green. 


Practical Diazotising and Developing. 

We will now explain the practical execution of diazotising 
and develoj)ing. Suppose SOO lbs. of yarn have to be dyed to 
a very fast black both as regards light and washing, w(^ would 
dye the 800 lbs. consecutively in lots of 100 lbs. each with 
Diaminogene extra on one day and allow the slightly hydro- 
extracted yarn to lie over night on the yarn rests. On the 
following morning we would diazotise and develop tln^ dyed 
yarn again consecutively in S lots of 100 lbs. each. For this 
purpose four vats would be arranged in tlui following order: 

Vat A to contain only cold fresh water and to serve for wetting 
the dyed yarn before diazotising by giving it a few turns. 
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Vat B to contain the diazotisin" bath. This would be charged 
for the first lot of 100 lbs. of yarn (dry weight) with 
cold water, then 3% -- 8 lbs. nitrite of soda previously 
dissolved in cold water; and subsequently -- 5 lbs. 
sulphuric acid previously diluted with cold water are 
added. The vat is then filled with cold water to about 
two thirds of its height and the contents stirred with 
a rack. 

Vat C to contain th(^ intermediate washing bath, which for the lirst 
lot of yarn might bo slightly acidulal<Ml with a f( 5 w drops 
of hydrochloric or sulphuric acid. This however is not 
absolutely necessary. Wliih* vats A, B and L) are ordinary 
vats of the usual 100 lbs. size, vat C is just large enough to 
allow 1 stick full of yarn to be immm s(;(i and conveniently 
turned. It is best to make \at (" 8 fe(‘l long, 2 feet 
0 inches wide and 2 feet d(icp. Vat t’ must oe fitted 
with a continuous flow of water. A [>r(dty wic wutei 
pipe must till tlui vat without ca^ssation and a somcAvlial 
narrowiu* discharge-pipe must be kcqit op(m throughout 
the operation. 

Vat I) to contain the developing batii. This for tlu^ first lot 
of 100 lbs. of original grey yarn is to he charged with 

cold water then 15 ” c - P /2 gallon 15 lbs. Diamine- 

solution are add<‘d and the \at filled to tw'o thirds of 
its height wifh cold w’a((u*, stirring w(‘ll 
Thus the four vats wmuld be ready for fhe first lot. lilnter 
now tlie first lot — already on the yarn sticks — in vat A, 
give 8 0 turns; heap up on side and then enter a few sticks- 
full at a time into vat l>, where two workinmi recadve and at 

onc(^ begin to turn them d'he whol(5 100 lbs. entered, turn for 

80 minutes, NoW' station 2 men at \at C. Each stickfull is 
lifted separately from vat B and allowed to drain for a few 
seconds. Then is it handed to two men near vai C, wlio give 
each stickfull one ipiick yet tliorough turn in vat C then lift 
it, allow” the w”aier to run ott* for a few” ; I'conds and at once 
hand it to two oilier w”orkrnen. w”lio are stationed near vat D. 
These last two workmen at once begin to turn tlie yarn in \at D. 
When all the yarn is in vat D, continue to turn for 80 minutes, 
then lift, and put on yarn rests. 
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For the second and each following lot of 100 lbs. of yarn 
add to 

Vat A cold water only. 

Vat B 1 ‘Vo 1 lb. nitrite of soda and 2 - 2 lbs. sulphuric 

acid and cold water if necessary. 

Vat C a few drops oi hydrochloric or sulphuric acid, tilling the 
vat with fresh water constantly. 

Vat D i2V'2'> — PA gall. ~ I 2 V 2 lbs. Diamine-solution and cold 
water as much as necessary. 

Work each lot as aforesaid. The work is very easy and 
if practised a few times is done with great regularity and 
precision. 

This working order remains the same with Uosorcim^. 

The order also remains the same for Beta-Naphtol. For 
the second and each following lot of 100 lbs. of yarn, however 
only 7'/a“/o cr ^4 gall, or 7‘/2 Ihs. Beta-Naphtol in solution need 
be added. 

From above follows that when 

1) Diazotising in (jonsecutive lots only two thirds of the 
original cjuantities of nitrite of soda and sul])huric acid 
used for tln^ tirst lot, need be a added to the old bath 
for the second and each following lot. 

2) Developing in consecutive lots only three fourths of thi‘ 
original quantity of Beta-Naphtol, Diamine or Kesorcine, 
in solution used for the tirst lot, need be added to 
the old hath for the second and each following lot. 


Schaeffer Salt. 

Another devidoper, for the most part, however, only of 
importance for the development of Primuline, is the so-called 
Schaeffer salt (sodium salt of Beta-Naphtolsulphonic acid). The 
same yields a brighter red with Primuline than Beta-Naphtol. 
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Dissolve 

5 lbs Schaeffer salt 

3 „ soda ash, in 

4 galls, boiling water. 

For developing use about the same quantity of Schaeffer 
salt as of Beta-Naplitol. 


Soda Passage. 

Ill addition to tlic usual method of prodiudng Azo Colours 
on the Fibre by tlie aid of develop(‘rs, there is another way ol‘ 
tix.ing the diazotised dyes, applicable in the case of certain 
Diamine Colours, in which the diiveloping is replae.od by a 
simple treatment in soda solution. The method is as follows: 
After diazotising in the usual manner, the goods, without ashing, 
are entered at once into a solution of soda, (‘ontainirqj 2 ‘Vd to 
5 "/o of soda-ash reckoned on the weight of the goods and b(dng 
worked at a temperature of 105 to 120 (40 to 50" C.). 

After working the goods in this bath for half an hour, wash or 
soap as usual. 


Topping Developed Shades. 

Develojied shades have, the same strong aftinity for basic 

dyes as the direct dyed Diamine colours and very beautiful and 

fast shades can be produced by this m<dhod. 

The toiiping is simply done in a cold or lukewarm bath Tapping with 
t ^ ^ ^ J Naphtlndone. 

with th(^ addition of to 1 " u alum and j to 2% acetic acid. 

Only wlien topping with Naphtindone a hot bath 175—195" F. 

(80 to 90" C.) must be used. 
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General 

Remarks. 


Diamine 
Colours 
which can be 
coupled. 


Method of Coupling" Diamine Colours.*) 


Coupling. 


For completely' (ixin^ the Diamiim Colours on tli(^ fibre, we 
litive also discovert^d a third method, which is applicable to a 
^teat many of’ the Diamine ('olours and gives results of great 
technical value. It consists in coupling the dyed dyestuff with 
diazo compounds and we therefore call it the “Coupling Process”. 
Its application is (Extremely simple, the dyed goods being merely 
passt'd through a bath containing lh(^ dia/o-compound in solution. 
A large numher of diazo-compounds may Ix^ used for this purpose; 
our experiments howeviu- have shown Dlazotised Paranitraniline 
to b(‘. th(i most suitabh‘ and to >ield the best results. Dyed 
goods thus tiHmtcxl yield shades of excellent fastness to washing. 

The preparation of this diazo-soliition is well known in 
most dyehouses from the method for dyeing Paranitraniline Red. 

'rile elfects which are obtained by this coupling process 
are illustrated by the shades in shadecard Volume B. 

The following is the list of tlie Diamine Colours wdiich w'e 
ha\e found sficcially suitabh^ for the coupling process. 


Diamim^ Nitnizol Black B pat. 
Oxy Diamine Black A, J \\ , 
dp I pat. 

Diarninc Black B() 

Diamine rli^t Black ()(), SS, 
Cr, RB pat 
Diamine Blue Black E 
Diamine Blue N C 
Diamitieral Blue CVB, ‘6 HC 
Diamine Bengal Blue (1 
Diaininogene extra 
Diamine Nitrazol Gren (i pat. 


Diamine Nitrazol Brow'u G, B, 
T, BD, RD 

Diamimj Brown S, V, MR 
('otton Brown A, N 
Oxy Diamine Brown G, RN 
0\^\ Diamine Orangii R, G 
Diamine Orange D 
Diamine Fast Yellow A 
Primuline 

Diamine Grey G pat. 

Diamine Bronze G. 


*t In Coimectioii with thesp n>inarkh a special shadecard “Diazoti.sod 
and 1'oupU‘d Dyeings on Indian Colton yarn" Volume B ha.s been issued. 
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Instructions for dissolving Paranitraiiiline C 

Dissolve 

2 lbs. Paranitranilino C' in" • 
l '/2 boiling condense water and 
^2 „ muriatic acid 32 Tw. 


Oiazotising 

Paranltra- 

niline. 


After a little stirring complete solution lla^ taken place, 
'riion a(i<l 

20—30 lbs. ice wbicli precipitates tli(‘ muriate in th(‘ 
shape of a y(illow paste. When (|uite cold add 
lb. nitrit(i -of soda dissolved in 
^4 gall, cold watfu- with brisk stirring. 

In 16 - 20 minutes a rlear solution results wliich then 
brought to 20 gallons with cold water. This is calhul the diazotised 
Paranitranilitie. 'Phis diazo-solution wdl ke(‘p Ibr a fonsidorablt' 
time in wooden or earthen vessels, provided these are not (‘Xj»'‘'-ed 
to heat or sunlight. 


Charging of the coupling batli. 

(diarge (In^ cold (joupling batb The coupling 

])er 100 lbs. of col ton. 

For the dyeing done with 1' i-2‘V‘* dytjstulf witli: 

3k a galls, diazotised Paranitranilim^ C 
V’i Ib. dissolvful soda-ash 
acetat(‘ of soda. 

For the dyeings done with 3”o dyestulf and more: 
h'/y galls, diazotised Ihiranitranilim; C 
Vi lb. dissolved soda-ash 
b oz. acetaO^ of soda. 

The coupling process is of the greatest imjiorlance not 
only for the ])roduction of Blacks (Diamine Nitrazol Black B 
and Oxy-Diarnine Black A, J W, JDI), hut also for other deep 
shades, principally Browns and Olives, which mu^t Ixi (^specially 
fast to wuishiiig or to aci<l cross-dyeing. 
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The coupling of the different kinds of goods is done as 
follows: 

Coupling Yarn. Cotton Yarn is dyed as usual in wooden vessels. 

After dyeing the cotton is well rinsed and entered into 
the diazo-solution, worked for 40 minute.s, then lifted 
and soaped. 


Coupling Loose cotton is best coupled without the addition 

^ of soda and acidate of soda the (juantity of Pnrani- 

traniline solution, however, to be increased by one fourth. 


Coupling in 
Dyeing 
Machines. 


Itaw cotton, cops, also clieeses, can be dyed and 
couphai in one apj)ariilus, th(? whole ])rocess lieing very 
simple and applicable without difticulty. Tlui diazo- 
soliilioii is us(m 1 as d(‘scrib(5d for loos(^ cotton and after 
coupling the goods can be rinsial and soaped hot. 


All those Diamine Colours which can ]h) couphal 
di'i) suitable for machine-dy(ung: Diamine Ihown V 
only owing to its being soniewdiat less soiubh', must 1x5 
d\ed inoni cautiously l),\ using rather more soda than 
usual and adding the dyestuif in solution and in siiveral 
portions to the dye-bath. 


Coupling Pi(‘ces are dyed on tlui Jigger or in th(5 o])en vat 

and ar(‘ coupled on the jigger or padding ma(*hine. 
rhe re(|uired (juaiitities of diazo solution and aixdate of 
soda are s(5parately added to th(‘ coupling bath, and the 
goods are given (wo ends. 


II' larg(5 lots ha.V(5 to be couph^d it is advisable to 
have tln^ diazo solution and acetate of soda in s(‘}xirate 
vessels by the side of tlie jiggiu* or padding inacdiiix! 
and add tlnun gradually, in the necessary ))roportions, 
wdiile tin' goods ar(5 running. 


'lAvo ends an^ sufficient in all oases, no matter 
whether the goods are developed on the Jigger or 
padding machine. Very thick goods are best left on 
the rollers or in a In^ap for about ^ a hour after coupling. 
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Topping with Basie Colours. 


The dyeinfi^s obtained with Diamine Colours, either direct 
or by means of the developing or coupling process, have the 
property of attracting and fixing Basic Colours, hence they can b(‘ 
brightened or shaded by re-dyeing with suitable Basic Dyestuffs. 

This topping simply consists in giving a slight rinsing to 
the goods after dyeing with Diamine ('olours, and entering tliem 
into fresh liquor which contains tlie Basic Dyestuff in solution. 

This dyeing is conducltaf at the ordinar^^ temper aure, 
\Nith the addition of IV to 3''. o alum, or 3*’, o— 5V aca.'tic c id 
for light toppings. In the case of Colours whicdi exhaust (juickly, 
their solution must be added to the hath in two or three portions. 
The hath towards the end of the operation may he lieated to 
120« F. C.) 

Tliis method of topping with Basic D\ostuff is often re- 
sorted to in the case of direct dyeings, as well as witli tliosc? 
wliich iittvt' been (leveloj>ed, viz., for shading and brightening 
tlitj sliades (jf yarn or pieces In the case of piece-goods the 
method has tlie further advantage of covering such impurities 
as motes, d(<ad-(iotton, etc., which frequently o(;ciir in common 
goods. 

The tofiping should always be done in a very long bath, 
i. e. in a large amount of water. A vat, in which 100 lbs. of 
yarn ar<^ dyed is just large enough for topping 50 lbs. of yarn. 

The topping of cou])ling colours may be eti’ected by simply 
adding the basic colour, e. g. New Methylene Blue N to the 
coupling hath before (altering tlie goods. 



Topping Diamine Colours with Aniline Black. 


A rt^ally satisfactory pure A inline Hlack (Oxidation Black} 
is ratli(3r diflicull to produce, especially on yarn and loose cotton, 
and since, as a rule*, il wiMkens lli(5 fihrti not inconsiderably, it 
lias been found advisable in many cases (o dye it on a bottom 
or ground-colour. 

In this case, sinct^ the tibre is already dyed a compara- 
tiv(dy dark shade, tln^ strength of tlie Anilim; lUnck mordant 
can he considerably reduced, which not only facilitates the work, 
but also h^ssens th(3 dangiir of the fibril h(‘ing tendered. Another 
point in favour ot* bottomial or grounded blacks is, that they 
do not turn gnuui as (piickly as an orilinary Oxidation J^lack. 

Colours best suiteil Tor grounding are Dianiim^ral Black B, 
and Diamine det Black SS and Oxydiamim^ Bla(‘k A and dAV 
and B and B 0. 

In this combination tv\o nudliods of working can be adojitial; 
oiKi is, to giv(3 a weak ground with Diamine Black and to]) with 
a strong Aniline solution; the other is, to dye a comparatively 
full black with Diamim^ det Black SS and top with a weak 
Aniline solution. 

We refrain from giving any further [larticulars here, since 
this method has lost its importance since the introduction of 
our [mmedial Blacks, which surpass Aniline Black in every 
respect We give every information regarding Aniline Black on 
top of Diamine t'olours on special application. 



Chapter IV. 


Application of The Diamine 
Colours in Dyeing Loose Cotton. 
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The DianiiiK^ Colours are extensively used in loose cotton 
dyeing, and their application tor this purpose is ev(U’ increasing, 
b(iciiuse of tlie considerable advantages they offer. 

These advantag(is are 

(1) Simplicity of the dyeing process, one hour’s boiling being 
sufficient for the production of most shades. 

(2) Complete preservation of the softness and spinning pro- 
perties of the cotton, inasmuch as the dyed cotton may be 
spun in the same high counts as when undred, and this 
too with scarcely any waste. 

(3) Facilitating the carding process, and consequently less 
wear and tear of the cards. 

(4) Absence of colour dust, which is well known to be very 
objectionable in dyeings fixed with Tannin and Tartar 
Emetic, or obtained with Cutch and dyewood extracts. 

Otljor points in favour of the us(i ol the Diamine Colours 
are ihfi following: they give shades comparatively fasi to washing: 
in pal(3 shades they either do Jiof bleed at all or only ve.ry little; 
with the ex(a3ption of a few Reels and Bordeaux th(‘y are not 
sensitive to acids; and tinally, the majority of them may be 
diazotised and developed on tin* libr(‘. 

With respect to the light shades dy(d wdth Diamine Colours 
experience has show^n that most of thciin (‘ulfil nearly every 
requirement as regards fastness to milling. As for the deep 
shades, those dyed a(‘cording to the (Hrevl method art^ also 
sufficiently fast for most purposes, especially wlien fastness to 
bleeding during milling or washing is not necessary. If however, 
deep shades specially fast to milling are required, the process 
(d‘ coupling or that of diazotising and developing, or that of 
lixing the dyed colours with metallic salts, ought, if possible, to 
be adopted. 
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In dyeing Diamine Colours on loose cotton, the following 
methods are available: 

(a) Ppoduetion of direct dyeings. 

(b) Production of diazotised and developed dyeings. 

(c) Production of coupled dyeings. 

(d) Production of dyeings fixed with metallic salts. 

(e) Topping of Cuteh dyeings with Diamine Colours. 

(f) Simultaneous dyeing with Logwood and Oxy Diamine Black, 
Para Diamine Black, or Diamine Jet Black. 

(g) Application of Diamineral Black, Diamine Jet Black S S, Oxy 
Diamine Black, or Para Diamine Black as a ground colour 
for Aniline Black (page 55). 

(h) Topping of direct dyeings with Basie Dyestuffs (page 80). 

Loose cotton is generally dyed in (‘opper vesseds, and some- 
times in wooden vessels, but nion^ recently dyeing machines 
vory generally hav(‘ been adojded. 

In charging the dye-bath it is advisable to add tlie ingre- 
di(Mits in a (‘.ertain order, prelbrably as follows: 


When soda is used. 


When no soda is used. 


When phosphate of soda 
and soap are \ised. 


Add lirsi, Soda; 
then Colour; 
and lastly, (ilauber’s <n’ 
Coinnion salt. 


FirM, Colour; 
thon Crlaubei's or 
Common salt. 

N.B. - ir the water con- 
tains lime a small 
addition of soda (V^^/0 
of the weight of the 
cotton) IS necessary, 
bi‘fore the colour is 
added. 


First, Phosphate of 
Soda; 

(hen Soap; 

and lastly (he Colour. 


Heat the dye-bath to the boil, enter th(‘ dry cotton previ- 
ously opened out, work the cotton as usual and continue boiling 
until the required shade is obtained. 

In dyeing light shades the dytt-baihs arv generally exhausted, 
l)ut with dark shades this is rarely the case and th(^ liquors 
should be kept for further use. 
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After dyeing, the cotton is rinsed, hydro-ex: trac ted and 
dried. For light sliades it suffices to simply rinsf? the cotton 
while still in the liydro-ex tractor. 

Regarding th(‘ various aftertr(‘atments w«* reier to th«‘ 
pr«^ceding chapter. 




Chapter V. 

Cotton Hank Dyeing with 
The Diamine Colours. 




TIh^ application of iho Oiamiiio Colours for eoUoii hank 
dyeing lias already b(‘(5oni<‘ s(» ooneral that it is scarcady n(‘i‘(;ssai\\ 
to enlarge upon tlu^ advantagi^s vvhicdi tli(‘,y odor lor this branch 
of the dyeing trade. 

I1ie following teat u res c.oininend their us(‘: Tl .* simplicity 
of the dyeing process; the ease with which they work toge. 'er, 
thus rend<‘ring it possihh‘ lo obtain almost all slunh^s in a singii* 
hath by interniixing; furtluM', the property of not impairing 
th(^ strength and softness of tin* cotton, and of prodneing 
dyeings which are Iasi to rubbing, calendering, perspiration, 
and for the most part also to acids and washing. 

Th(^. method of dyeing cotton yarn with (he Diamim* Colours 
is generally known, but for the sake of c.ompleieness a d<‘scri])ti()n 
of the didails ot the practical working is given hen*. 


A. Dyeing at full boil for one hour. 

Suppose lOtl lbs. of i;re.y cotton yarn are to In* dyed with 
4% Diamine Brown M in the starting bath. 

A S' X 2 ' X 2' vat, titted with a steam arrangement as 
sliowm in Fig. 4 is tilled to one third (jf its height with watm', I he 
direct steaui-conduit ojx'iied, and tlui w^ater brought to boil Whih* 
this is being done three clean buckets an^ madii ready. In om* 
1 lb. soda-ash is j>ut, in another 4 lbs. Diamim* Brown A'l and 
in the third 20 lbs eookiiig salt. All tJin*!* an* takiiii to an “S” 
solution water bucket (that is one containing boiling winter 
corrected with soda-ash) and boiling water poured over the 
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contents while they are bein^i; stirred. The buckets containing 
the soda- and colour-solutions are taken to a loose steam-pipe 
and the contents boiled while stirring them until completely 
dissolved. 

Add the soda-solution tirst to tlie boiling water, then the 
(jolour-solution and stir well. Then till up with cold water, 
until the quantity of dye-liquor is in pro])er proportion to the 
quantity of yarn, viz about 200 gallons for 100 lbs. of yarn. 
Shut the direct steam -pipe and continui* the boiling with 
indirect steam. 

The ])reviously boih^d yarn, which has been put on dye- 
sticks, is then entered, each sti(‘kfull given a turn by means 
of the broaching stick and shelved on oihj side o1 the vat, tlie 
dye-sticks being at the same time turned (U*(‘Ct, and not allowed 
to lie flat, as otherwis(^ there would not he space enough for 
all sticks. When all the stickfulls are turned once or twice, 
tlui yarn is lifted the salt solutio!i given into the bath and 
the latter stirred well with a rack. Now enter the yarn again 
and continue to turn the yarn without interruption one stick 
after th(‘ other. I'liis turning at full boiling of the dye-bath is 
kept up for at least one full hour. Then the steam is shut oft* 
and the yarn is lifted, allowed to drain, washed after Ixung 
cooled down and dried. This is called in short “Working at 
full boil for one hour”. 

B. Dyeing at full boil for one hour and working afterwards 
in the cooling bath. 

Supposing it had been found that a certain shade could be 
obtained in the starting bath by soda-ash, 2V2”/0 Diamine 

Fast Yellow B and 30 ”/o cooking salt, dyeing at full boil for 
one hour and one hour in the cooling bath, the yarn would be 
dyed with these ingredients just as mentioned for the 4'’;0 Diamine 
Brown M shade. After working at full boil for one hour, the 
steam is closed and the yarn continued to be turned for one 
hour in the dye-bath, which thus gradually cools down. The yarn 
is then lifted, allowed to drain, w'ashed in due time and dried. 
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Whereas in llio two preceding processes the bath is not 
entirely exhausted and a considerable part of tlio colouring 
matter remains in the liquor, the best possible use of dyestuff 
is made in the two following methods. 


C. Dyeing in consecutive lots at one hour^s ftill boil each. 

Supposing a lot of 800 lbs. of yarn is to Ix^ ilytjd in the 
same shade as example A, Ihe best method will be as follows: 

The first lot of 100 lbs. of yarn is dyed with 4 ‘Vo or 4 lbs. 
Diamine Brown M as mentioned in A. As soon as ihe dyeing 
is tinished, the steam is shut, the yarn lifted and tln^ liquor 
allowed to drain back into the vat 

For eacli following lot of 100 lbs of yarn is added to this 
old liquor: 

^/2 to 1 oz. soda-ash 

3 lbs Diamine Brown A1 
5 to 10 „ dauber’s salt 

and as iniudi water as necessary. Tln^ way of working is no ’i 
again (exactly the same as for the lir>t lot. 


D. Dyeing in consecutive lots 
and aftertreating in consecutive lots. 


A lot of 800 lbs. of yarn to be dyed to a shud(^ obtained 
in the starting bath with I o soda-ash, 4‘’/o Diamineral Black B, 
2*'() Diamineral Blue B, 1 ‘Vo Diamine Fast Yellow B and 30 “/o 
cooking salt at full boil for one hour. 


Work the lirst lot of iOO lbs. for one full hour, lift, allow 


to drain for a few minutes into the vat, and put on yarn rests. 
Th(m shut the sO^am and add for <5ach following lot of 100 lbs. 


of yarn : 

4 oz. 
3 Ihs. 
Vi „ 

.. 

1(1 


previously dissolved soda-ash 

,. Diamineral Black B 
„ „ „ Blue R 

„ ., Diamine Fast Yellow B 

„ cooking salt and 

water as much as necessary. 


( )bservo 
llio 

niduction 
of thes(‘ 
(|uantilios 
against 
those of ihe 
first hath ! 


Open steam, bring to boil and work each lot at a full boil 
for one hour just like the first, allow to drain and put on to 
yarn rests or throw in heaps. 
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Next morning the dyed yarn is well washed and then 
afiertreated, lot by lot in a consecutive way again. Fill a 8' by 
272' by 2' dye vat to half its height with w^ater, open the 
direct steam conduit, allow to boil up, add lor the lirst lot 
of yarn: 

2 lbs. good acetic acid, stir well, then add 
2V2 previously dissolved sulphate of copper and 
2V2 „ previously dissolved bichromate of potash or ol soda, 
stir and fill the vat with watcu* as much as required, bring this 
to a full boil. Shut the direct steam conduit and open the 
indirect one. 'riien enter the yarn previously put on dyesticks 
and turn it at full boil lor 10 - lb minutes, lift, alhm to drain 
in the vat lor a lew minutes and put on yarn rests. 

For each following lot, add to the old afterlreatment bath: 

Vi lbs. good acetic acid 

1^'2 „ previously dissolvcnl sulphate of copjier 
17‘i „ „ bicdiromate of potash or 

soda, and water as much as necessary 

Then open (lui st<nim and bring to boil and treat each lot 
as the first one at half an hour’s full boil. As soon as the 
aftertreatment is finished, the yarn must be thoroughly washed 
in order to remove every surplus of bluest on(‘ and bichromate. 


E. Dyeing pale shades. 

To produce e. g. a pale pink on ItKi lbs. of yarn wdth 
Diamine hose Bl), the method is as follows: 

The yarn is bleached as explained in Chaptm’ 11. 'riien 
make 2 lots of 50 lbs. each, 100 lbs. being rather too miudi lor 
dyeing such a delicate shade in one lot. 

Each lot of 50 lbs. is dyed in a clean S'x2‘/^'x2' vat as 
follows : 

Charge the vat for 50 lbs. of yarn, for not more than om^ 
sixth of its height wdth water, bring to the boil, add 1 lb. 
previously dissolved soda-ash and stir w^ell, then shut the steam. 
Add 1 Ih. previously dissolved soa]> and stir well, then add 
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1 oz. or say 2‘/3 tolas previously dissolved Diamine Rose BD 
and 27^ lbs. previously dissolved salt and stir wtdl. Fill the 
vat with cold water. Knter the yarn and work it for half an 
hour without steam, then open the indirect steam and bring th(‘ 
bath slowly to the boil, continue boiling for V* hour, close the 
steam and turn in tlie cooling bath as long as required. 

The whole operation will tak(‘ about 1 hour. Tluui lift, 
allow to drain and vvasli well after a few hours in fresh water. 


F. Dyeing* a pale shade and treating it afterwards 
with metal salts. 

A sliad(‘ armed at wnlh '.4 " o Diamine Orange B, 
Diamine Fast Yi^llow B treated with l' 2 "o sulphah^ of copper 
has to bo d>ed on 5U lbs. of gn^y yarn Proceed as follows: 

t^iarge a clean S' X 27-'' X 2' vat to not moie (ban one 
sixth of its height with water, bring to the boil, add V lb 
previously dissohinl soda., stir well and shut (ht( steam. IMien 
add 2 ounces orb tolas previously dissolved Diamine Orange B 
and ounc(^ or P i tolas jireviously dissolvinl DiamiiKi Fast 

Yellow B and stir w'ell, then add 3'/‘i lbs. pnndously dissolved 

salt, stir and 111 I the vat with cold water. Enter tlui previously 
boiled yarn, turn for 7' hour, open tlu^ indinHrl stinim conduit 
and bring to boil, boil 7-^ hour, shut the steam, turn 7-^ bour in 
the cooling bath working the \arn all the while, lift, allow to 
drain and put on yarn rests <1101 wash after a while. 

In a \at of (n|ual dimensions put water to half its height, 

bring to lh(! boil, add 1 lb. acetic^ acid and stir very well, then 
add V Ih. pr(;viously dissohed sulphate of copper and stir, till 
the val with water and bring to about 175® F. (SIP C.), then 
close the direct steam (oiiduit and open the indirec*! one. Enter 
the washed yam and w'ork hot for 7^ hour, lift, let the 
yarn cool down and wash. 

If say 400 lbs. of grey yarn would liave to be dyed to 
the shade just mentioned, it would be advisable to dye each lot 
separately, that is to say in a fresh dye-hatli. Very light 
compound shadi^s ought not to he dyed in eonseiuitive lots, 
otluu-wise the third, or fourth lot w'ould as likely ns not show a 
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Rhado slightly different from (lui original one. A saving could 
liowev((r he made by aftertreating the 400 Ihs. m eight con- 
secutive lots: 

The tirst lot would he treated as above said, for the 
following lots: 

Ih. acetic acid 

and 7s „ previously dis^olved sulphate of copper 
would have to he added luich tine; to tlui old alYcudreatment hath. 

Each lot ot oO lh^. would of courNC havi^ to he work(‘d in 
tin*, sulphate of (•op|)er bath Tor Sj Iiour, just like the first oiu^. 


G. Dyeing a pale shade in consecutive lots 
and treating it afterwards with metal salts in consecutive lots. 

A shade arriv(id at in the starting hath with Diamine 
Fust Ued F treated with I' -j" o tliioridci of (diroine lias to he dyed 
on 500 Ihs. of gr(*y yarn in lots of 50 Ihs. Proc(‘(^d as follows: 

Chargi^ a clean S'xli' i'x2' vat to utmost one sixth 
ol its height witli wat<‘r, bring to boil, add previously 

dissolved soda, stir w<‘ll and close steam, d’lnm add Ih. ])re- 
viously dissolved Diamine Fast Red F and Ntir w(‘ll, llp*n add 
0 Ihs. previously dissolved salt, stir and till tin* vat with cold 
water. Enter oO Ihs. of th(i previously hoihal yarn, turn I'or '/ 4 l)our, 
open the indirect steam conduit and bring to boil, boil 1 hour, close 
st(iam, turn hour in the cotding hath working tlu^ yarn all the 
while ol course,, lilt, allow tt» <lrain and put on yarn rests. 

Add lor the second and (‘ucli following lot to tin* old dye-hat h: 
Vs Ih. previously dissolved soda-ash 

., „ „ Diamine Fast Red F, this because 

Diamine Fast R(‘d F (‘xhaust in such 
pale shades comph*tely 
2 „ ,. salt and 

(a)ld water as much as necessary. 

Enter the yarn, turn for hour, reopen steam bring to boil, 
boil one hour, turn half an hour in the cooling hath, lift, allow 
to drain and put on rests and wa*^}! the v\ holt* lot after a while. 
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In a vai of nqual dimension put water to half its height, 
bring to boil, add one lb. acetic acid and stir well, then add 
4 lb. previously dissolved lluoride of chrome and stir, till 
the vat with water and bring to full boil, then close direct steam 
(ionduit and open the indirect one. 

Kilter the washed yarn and work boiling for — ‘ hour, 
lift, let the yarn cool down and wash. 

For the following lots: 

4 oz. acetic acid and 

10 „ previously dissolved lluoride of chroim^ 
have to be added each tim(‘ to tin* (dd aftertreatment bath. 

Each lot of 50 lbs. has of (MOirse lo bt‘ workiul in the 
lluoride of chromic bath for hour, just like tlu^ tirsi one. 

H. Dyeing very light compound shades on grey yarn. 

For very light shades and especially for very light coniDound 
shades it is best to begin dyiung in a cold bath and to lii^at it 
gradually. 

If, for instance, a shade obtainable with 0.^76 ",o l)ianuiie 
Dark lilue 11, 0.1175% Dianiim^ Orangij D and 0025 7(i Diamine 
Fast YellovN B is to be dyed on 50 lbs. of yarn, tln^ following 
procedure is resorted to. 

• A S'-c 2'/2'-2' dye vat is tilled to half its hiuglit with cold 
vvati^r, then 1 lb. previously dissolved soda-ash is addisd and 
the w'hole stirred. Then 7^/2 tolas priiviously dissolved Diamiiu' 
Dark Blue B, tolas previously dissolved Diamine Orange D 
ami ',2 tola previously dissolved Diamine I^ast Yellow' B are 
added and the whole stirred, lastly 2*/2 lbs. [ireviously di^soBod 
salt arci addinl and the vat tilled as much as m'cessary with 
cold wat(!r. The wet yarn is eritiued and turned for */4 hour, 
when the indirect steam (jonduit is open(;d and th(‘ bath brought 
slowdy to the boil, whilst turning the yarn constantly. Then 
steam is shut again and the goods work ml in the graduallv 
cooling bath for another V 2 hour, liftml ami when perfectly cold, 
w^ashed veu*^ well. 
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I. Washing and drying dyed yarn. 

Dyud yarn is washed in cold water. 

It is sometimes advisable to soap dyed yarn. This is done 
by turning the dyed yarn for 20 minutes or so in a warm hath 
containing 1 % to 3 “/<> soap, then drying it. 

For blacks an “oiling ' process is sometimes applied, which 
increases the lustre of the black a great deal. Prepare a boiling 
solution of 4 lbs. soap in 10 gallons water, stir 2 pints olive oil 
into it and pour this mixture into about 200 gallons of hike 
warm water. Work the dyed and waslied yarn in this bath 
for 20 minutes, wring and dr\. 

Itegarding the vari(nis aftertreatments of dyinl ;sarn we 
refer to pages 45 — 60. 



Chapter VI. 


Application of The Diamine 
Colours in Piece Dyeing. 
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The many advanta<2:es possessed by the Diamine colours, 
as mentioned in the beginning of Chapters IV and V, constitute 
one of the principal reasons for tlieir increasing apjdication in 
piece dyeing. 

The Diamine colours are employed not only for tlie ordi- 
nary kinds of light cotton cloth, but very extensively for the 
more valuable goods such as velveteens, cloakings, coatings, 
moleskins, beaverteens etc. 

Piece goods are dyed liy any of the following imdhods: 

(a) in the ordinary open Dye bath, 

(1)) on the Jigger, 

(c) on the Padding Machine. 

(a) Dyeing in the open Dye bath. 

This method of dyiung, in addition to biung the oh'i^st, 
still (inds great favour for light goods, ^^■lleli <l\ed in th(‘0],j.i' 
vessel the shades always appiuir brightiu* than when (l>|Od on 
the Jigger, hut since the batlis do not exhaust so well -ami tliis 
is a point of some importance in th(^ casiv of lu^avy sliadi^s it 
is well to (lye these on the jigger, using tin' ojien vessel for 
dyeing the lightiu* shades. 

According to tin* natures of the (lyesliidV employed use the 
following additions: 


If dyed with Soda 

Foi- light shades j 

2 (>/(» soda and | 

10<Vo eoinmon or ! 

(flauber’s sail, i 
for dark shades j 

2 0/0 soda and | 

20o/o Glauber’s or 
commoTi salt, 
the additions to be made 
in the following order: 

1 St soda, 

2iid (’olour, 

3rd common or 

Glauber’s salt j 


It dyed without Soda 

For dark shades 

2e coininoii or 

Glauber's salt. 

Wdien using calcareous 
water add to the dye- 
bath 

1st soda, 

2nd colour, 

3rd cominon salt. 

The soda is reckoned on 
the weight of the goods. 

high! shades are seldom 
dyed without soda or 
soap. 


It dyed with Soap and 
Phosphate of Soda 

With 

1(H> 0 jihosphatc of soda 
and 

2 0 soajt. 

In using calcareous 
water add 

1st soda, 

2nd phosphate of 
soda and soaf». 
3r(l coloui. 

'I’his method is liesi 
suited for jirodueing 
very [oile shades. 
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If working in very dilute baths, /. when the quantity of 
the liquor is more than twcnity times the weight of the goods 
to be dyed, it is advisable not to calculate the quantity of salt 
on the weight of the goods to be dyed, but approximately 
on the volume of water contained in thi^ bath. This is especially 
of importance when dyeing dark shades, in which case, supposing 
2 ‘’/o soda and 20 " o Glauber’s salt on the w(nght of the goods 
are prescribed, cz. soda and 2 oz. Glauber’s salt per gallon 
of water would have to be used. 

In dyeing light shades or in the (^ase of goods which are 
diftioult to dye fltronffh. it is advisable to work with plenty^ of 
water. The dyeing i-^ started at 105 F. (40^ C.), the tempe- 
rature being slowly raised to 140—0)0® F. {(>0 - 70“ C.). 

For dark shades dye m as little watm* as possible and 
use, if at all available, vessels h(iate<l by indirect steam. Enter 
at 140 — ItiO® F. (00 70® (’.), raise to the boil and allow th(‘ 
goods to run until the desinal (hqith of shade is obtaitUKl. 

For dyeing in consecutive lots, diazotising and developing 
and topping with basic colours we refer to tlie corresponding 
chapters. 


(b) Dyeing on the Jigger. 


The Jigger i^ th(‘ piece dyodng machine most generally usi‘d. 

For pale shades and for closely woven materials, which 
do not dy(^ easily level, charg(‘. the jigger witli 


74 — V* 

74 — 7^ soap or Turkey-red 



per gallon of watiu* 


and add one half of the dissolved c(dour. Give the goods on(‘ 
end, light goods at 140® F. (60® C ), heavy goods at the boil; 
add the remainder of the colour solution and give a lew more 
ends. Then add per gallon of wattu-, 

7a - 1 oz. Glauber’s salt, 


and linish dyeing in two or more ends according to requirement. 


Tf specially heavy goods are to be 'dyed in pale shades, 
6 — 8 ends should be given, with an addition of soda, soap and 
colour, adding the Glauber's salt at a later stage. 
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For dyeing dark shades on thin goods, charge the jigger 
with Vi" oz. soda per gallon water and llie necessary (quantity 
ol* colour solution, give two ends at the boil, add rS 4 ~ 3 ^ 4 wi. 
Glauber’s salt in sciveral portions and continue boiling until the 
shade is attained. 

For goods which are difficult to dye through, it is best 
to add 

Vi — oz. Turkey-red oil per gallon water 

along with the soda and to add the Glauber's salt gradually, in 
small portions aftor the fourth end. 

Whemner the additi(m of s<»da is not admissible, it can 
]m 5 replactal with an e(|ual weight of 'rurkey-red oil. 

It is of c.ourse impossibb‘ to say wbal nnmlxu’ of ends 
should be given in any particular cas(‘, but lor most good.s and 
shades 10—12 ends are suftiiujuit, wlinb for a lot of *’rom 
500 — 600 yards length would reipiire about 1' -j hour’s dy c>g; 
frequently, however, 5 — 8 ends will be found siiflicient. 

WIhui dy(‘ing light or medium shades on the jigger (ivtui 
if the bath is not exhausted entirtdy, so little colour is left in 
the liquor that it w^ould not be [irolitahh' to preserver it. 

For dark shades howevm’ th(‘ old hath usnally rtdained, 
in which casii tlu^ salt is replenished by adding oiui third of 
the original quantity. 

Some (‘samples taken from practic(‘, showing the profiortion 
of material used w lum dyeing on t]i(‘ jigger, wdll sitv* to explain 
tli(^ above. 

Bluish Grey. pIec.(^«^ Lining, 60 yds. (‘ach 1 150 Ihs.) 

5 o/s l)iamine Dark Bliui IL 

ILi „ Diamine Gatechiiu' H, 

7^ „ Diamine Fast Yidlow 0, 

D -j lbs. soda, 

6 „ Glauber’s salt. 

Give two (Mids with colour and soda only, at about 175^’ f. 
(80*^ C.), then four ends at the boil, gruduall\ adding the 
Glauber’s salt. 
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Pale Brownish Drab. 10 pieces Satteen, 60 yds. each. 

1 lb. Diamine Orange G, 

6 ozs. Diamine Catechine B, 

V'4 „ Diamine Dark Blue B, 

1 lb. soda, 

6 lbs. Glauber’s salt. 

Give I wo ends with colour and soda only at about 175^ F. 
(80^’ (J.), then eight ends at the boil, gradually adding the 
Glauber’s salt. 

Buff. U) pieces Satteen, 60 yds each. 

5 ozs. Diamine Orange G, 

^ '1 „ Diamine Catechine, B, 

1 lb. soda, 

6 lbs. Glauber’s salt. 

Dye saiiHi as the Pah^ Brownish Drab. 

Pale Linen Drab. 8 pierces Moleskin. 

2 ozs. Diamine CaU^chine Ik 

11 „ Diamine Fast Yellow Ik 

7‘i „ Diami nogen extra, 

12 „ soda, 

1 2 „ soap, 

1 II). Glauber’s salt. 

Give eight ends at the boil with soda, soap and cidour uidy, then 
twM) (‘lids with the further addition of Glauber's salt. 

Dark Navy, o pie(*-(‘s ('louking, 1100 yds. weighing 200 lbs 
S Ib^. Diamineral Blue H, 

1 „ Diamine Violet N, 

2 „ soda, 

15 „ Glauber’s salt 

Give at tirst two ends at the boil wdth soda and colour only, 
then 10 ends, adding the Glauber’s salt gradually in . small 
portions. 

The diazotising and developing is done on the jigger, 
and for this purpose either on(‘ or two Jiggers may be used. 
The pieces must be w^ashed in cold wattu* after dyeing, then 
diazotised, washed and developi'd. 
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Charge the jigger with cold water, and add for each 
10 lbs. weight of goods:' 

h oz. nitrite and 1 lb,, hydrochloric acid. 

Give two ends, tlien let the liquor run otV and prepare a fresh 
bath containing 1 gall, hydrochloric acid per 100 galls, water 
and give two ends; then take out, and tinaliy develop in a fresh 
bath prepared with the requisite dev(‘loper in solution, selected 
of course according to the shade re(|uired. See pages 4S— 52 
for tlie quantities to be employed. 

For light goods give two ends in the developing bath, for 
heavy goods four ends, then wash thoroughly. 

As a rule, the total (piantity of nitrite atul hydrochloric 
acid can b(‘ added siniultaiK'ously to the jigg(M‘, but when larg(‘ 
rolls of goods are to be diazotised, it is better to add it gradually 
in several portions. 'Fhe sann^ remark aUo ap]>lies to tlu^ 
addition of the developing liquor. 

'File shade is in no way inthienced by the concentra -on 
of the developing bath. So long as th(‘ rules here given 
observed, the result will always b(5 the same, since the shade 
ultimatcdy obtained defiends entirely upon that previously jiro- 
duced in the dye bath. 

It is necessary thc^refore to always preset’ v(‘ patttTns both 
in the undm'cdoped and d(‘\ eloped coiMlitions, the former being 
the oiK^ to consult during lh(‘ <»|)eration of matching. 

For continuous diazotising and diividoping, the arrangement 
shown below (sketch 33| is re. omniend<‘d. 



Fig. 33. Z - Diazotising Vat. R- Rinsing water acidulated 
with hydrochloric or sulphuric acid. D — Developing Vat. 

0 * 
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For continuous feeding of the diazotising and developing 
bath small tanks or tubs are arranged above the vats as follows: 

A tub No. 1 with nitrite solution; 

A „ „ 2 with dilute hydrochloric or sulphuric acid 

A „ „ with the developing liquor, above D. 

To develop a black on pieces of about 200 lbs. dry w(ught, 
prepare th(^ following solutions: 

In tub No. 1: 0 lbs. nitrite in 20 gall, water, 

2: 20 „ muriatic acid in 20 galls, water, 

„ „ „ 2: 3 galls. Diamine-solutifui in 20 galls, water. 

X\‘U)r dyeing, the pieces aia^ washed in an ordinary dye- 
ve,s<el or in a jigger with c(dd water and are then passed con- 
tinuously through the tbn^e vats. Z, R, and 1). At the Ix^ginning, 
‘/lo of e.acb of the re(piisite solutions is added to the sc^veral 
vats half tilled wdth cold w^at<5r, and the remainder is gradually 
added during the passag(‘ of the pi(Ka‘s. 

After developing, w'ash and if lu^cessary, soap. 

Some prefer to w^ash the pieces at tin^ moment tln^y leave 
the developing hatli by passing them through a fourth vat 
arranged in line with the otln^rs 

For tln^ purpos(‘ (d* stitcdiing togetlnu’ two lots of pieces, 
the machin(‘ may lu^ st(qq)ed without' causing any del'i^ct. The 
])osition of the machine should be such that it is protected from 
th(5 dir(Hd ra\s of the, sun. 

The after treatment with Metallic salts can h(^ done 
either on th(‘ jigger or on the upen- width dyeing machine. The 
[proportions menlion(‘d in Cluqptcr 111 are also applicable Inuaj. 

The topping with Basic Colours, so frequently carried 
out in coniHJction w'ilh piece dyeing, and wiiich not only hriglitens 
the shades hut also covers the hurls, dead-cotton, cK;. in low 
class goods, may be done either on the jigger or on the padding 
machine. 

Dye cold witli iln^ Basic Colour with the addition of acetic, 
acid or a little alum. When the hath is exhausted it may hp 
Iieated to 95 105 F. (35—40® C.) 


I above Z 
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Sinco both the diroct and tlie developed dyeings attract 
tlie Basic Colours very nipi<llv, it is advisabh^ to add th(‘ colour 
solution gradually in small portions. 

(c) Dyeing in the Padding Machine. 

T\w padding machim^ is principally us(m 1 for il;yeing light 
or medium shades. 

Two methods can be used wlnm dyeing on ih<‘ padding 
machine. 

(1) The wet goods ar<‘ dycul in tln^ same way as on the 
jigger, but on account of (he pressure uf the rollers not so many 
[)assages are necessary. Thin cotton cloth is mostly (ly(^d in the 
following manner and the details givam in (lui chaptiu’ on jigger 
dyeing an^ also applicabh^ iKU’e. Th<‘ (‘-olour box is charg(‘d 
with water and jiart of tin* colour, adding the sanu; pro])ortion 
of salt as in jigger dyeing, 4 (5 ends are tlum given, and ] art 
of the (colour solution is addial with (iacli mid. For inslaiu».. 

Blue Grey. Five* pi(H‘(‘s Twill, 420 yd^. (about SO lbs i 

12 galls, water, 

Va lb. soda, 

4 ozs. Diaminogeiu* extra, 

1 oz. DiamiTK! Catechiiu' Ih 

l‘/‘i lb. Clauber’s salt. 

First add the soda, thmi part of the cidour solution and 
of the (jllaub(u-’s salt; give foui ends at a tmn])(‘ratuio a litlb' 
below th(^ boiling jioint, adding with each ])assage a jiortion of 
the remaining colour solution as w(dl as <d’ the (ilaiiber’s salt. 

Dark Bronze. Threi^ pietais Lining, 25S \ds. (about To lbs.) 

12 galls, water, 

‘/i lb. soda, 

11 ozs. I)iamiiu‘ Lark Line B, 

o „ Diamine CaOKdiine B, 

0 „ Diamine Fast Yellow B, 

V /2 lb. Glauber’s salt. 

First add the so<la and Turkey-red oil, then jiart of tln^ 
(jolour solution and of the Glauber’s salt; give six ends at th<‘ 
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boil, adding with each end a little of the remaining colour solution 
and Glauber’s salt. Mter the fourth en<l a pattern may be taken 
for matching, and the quantity of colour still to be added is then 
decided upon. 

(2) The se(;ond method consists in dyeing on the padding 
machine with an addition of dextrine or starch, in which case 
the goods are run into tlie [)ad in a dry condition. 

This metliod is sj)ecially recommended whenever large lots 
of goods ar(^ to he dyed to the sanui shade. For a long time 
pale sliades have been produced by thi^ method of padding, but 
of late it has been successfully applitul in tlu^ production of 
medium and dark sliades, hence a detailed description of it may 
not he out of place here. 

riie padding machine with three, sipn^ezing rollers is the 
most suitable, although th(5 ordinary two-roller machines will be 
found ({uite serviceabh‘ if the other is not at command. 

Th(^ wooden colour trough should hold 12 “ 18 gallons and 
be provided with a copper, or still better, a hniden steam coil. 

'The goods an‘ run through two nips, pah^ shades at 

105 -120" F. (40 oOHl ), dark shades at IbO IS0<'F. (70- -SO" C.). 

For light self colour'^ one passage* i^ siifticieuU, but for 
conifiound shades two to four are gemually required. 

All the Diamine Colours are suitable for the production 

of self-shades by padding in the padding machine. For the 

production of mixed shades by padding the following dyestuffs 
are recommended which combine well with each other: 


Diamine Black Bll 


Diaminogene extra, B 
Diamine Jet Black 
Diamine Fast Black 
Oxy Diamine Bhudv 

(with the exception oil 
( )xy Diamine Black N) ] 

Para Diamine Black j 


all btjinds 
m pale 
and 

modi mil 
shades 


Diamine Dark Blue B 


Diamine Fast Blue FFB, FFG, G 
Diamine Sky Blue 
Diamine Sky Blue FF 


Diamine Blue 2B, JB, BW 
Diamine Brilliant Blm* (J 
Diamine Azo Blue 21\ 
Diamineral Bhn^ K, (A’, CVB, B, 

8B 

Diamine Green G, B, CL 
Diamine Dark Green N 
Diamine Heliotrope G, B, 0 
Diamine Bordeaux B 
Diamine Brilliant Bordeaux K 
Diamine Violet Red 
Diamine Red 4B, lOB 
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Diamine Fast Scarlet, all brands 
Diamine Brilliant Scarlet S 
Diamine Rose BD, RG, GD 
Direct Rose T 
Diamine Brown M, R, S 
Diamine Catechine B, G, 8G 
Diamine Fast Brown G, R, GB 
Oxy Diamine Brown G, 3GN,RN 

The only additions required 
are l */2 oz. dextrine and ^/x oz 
of water. 


Diamine Orange D, G 
Diamine Fast Orange EG, ER 
Oxy Diamine Orange G 
Diamine Fast Yellow A, AGG, 
B, FF, M 

Diamine Yellow CF 

Oxy Diamine Yellow TZ, GG 

Tliiollavine S. 

other than the (dolour solution 
phosphate of soda per gallon 


For low (jualities of goods the dextrine may ])e replae(‘(i 
by starch. 

The washing after padding can be omitted with mo^l light 
siiades, especially on linings, and the pieces may be dried and 
tinished immediately after padding. When drying on c* iroer 
cylind(n*s it is advisable to wra[) around the first drums coarse 
cali(;o. Any errors in shading may be rectified in the finishing 
process by suitably colouring the starch paste. 

The following are a few recipes for the production of 
different shades by the jjadding process just described: 


Dark Grey. Fast to hot jiressing. 

20 galls, water, 

1 lb. Diamine Dark Blue B, 
1^2 lbs. Diamine Catechine B, 
2‘/i ozs. Diamine Fast Yellow Ik 

2 lbs. dextrine, 

1 lb. phosphate of soda, 

3^4 ozs. soap. 

Two passages at 140® F. (6t)® C.). 


Light Heliotrope. Fast to hot pressing. 

20 galls, w^ater, 

to ozs. Diamine Violet N, 

2 lbs. dextrine, 

1 lb. phosphate of soda. 

Tw^o passages at about 140" F. (60" C.J. 
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(d) Dyeing in the Continuous Dyeing Machine. 

fii th(i continuous dyeing macliinc mostly staple shades 
such as Brown, Dark Blue, etc. are dyed. 

0\y Diamine Black for instance is dyed in a roller box 
(mntaining four compartments, constructed as shown in the sketch 
on page. 

Bach compartuKHit is provid(*d with <((uee/>ing rollers, the 
up[)er ones in each case being coated with ru))her; openers are 
fixed l)eiV)r(‘ each pair of rollers. Tho lupior is heatc^fl by means 
of indirect steam. 

The grey goods arc. boiled in th(‘ tirst compartment (a) 
whicli is charged with Ihs soda ash and Ireshmnal up 

during tlie passage with " '^^►da a'^h of the dry weight of 
the goods 'fills hath turns rapidly brown and dirt\ owing to 
dissolved size and otluu* impurities, and is therefore^ renewed 
twice daily. 

The tliree dyeing compartments (h), wdth a combined 
ca|>acil;\ of about hhO gallons liquor, are charged wdth equal 
quantities of dye li<|uor, at tirst with 

2h‘j Ihs ()\y Diaminr Black x\T or JB I 

dissolved together with some soda per lO gallons liijuor 
and re[)lenished during the passage with I 

0 - 0 '/'i Diamine Black (d' llu‘ weight ol‘ the goods 
to be dyed. 

For a daily output of BKt pieca^s (»f a total weight of about 
2ti5(l lbs, the additions reipunui t’oor keeping (he bath at its 
full strength are 

145 lbs ()\y l>iamine Black and 
13 Ihs soda dissolv<‘d in 
130 gallons water, 

and alter *nich pii^ce has jiassed, 1 '/-a gallon id‘ this solution is 
addinl, etpially divided hetw^^en the three eompartnimts. 

The s[)eed of the maeliiiie is so regulated as to allows the 
])ieces to rmiuiin for about three minutes in contact with the liquor. 

These machines are as a ruh‘ provided wdth a small 
automatic riiettu- which rings a hell after each 100 -120 yards, 
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thus announcing wh<>n I1 h‘ colour solution is to be added. It 
is, however, not of very great importance for the addition to 
be made at perfectly regular intervals since small deviations 
therefrom have no delrinienlal effect on account of tlu‘ high 
concentration of the bath. 

Having passed through tlu‘ machine, llic goods ar laid off 
in a truck and rinsed when cold. It is of advantag(i to let tin; 
goods lie for a litth^ while without rinsing, but tin* hi(t(‘r sliould 
not be unduly dclaunl as it is then less easy to clean the goods 
thoroughly. 




Chapter VII. 

Application of The Basic Colours 
in Cotton Dyeing. 
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Basic colours aro those dy<^stuf1s, in wliicdi the (Nsential 
(‘.ompoiieiU part is of basic or alkaline character Tn c-ons(^- 
quence ol* their chemical constitution, Basic colours Imve no direct 
at'tinity to the cotton fil)re. 'riujrel'oro, in order to successfully 
dye Basi(5 colours on cotton, a connecting link is nec(‘ssary to 
brino- about tlie combination between cotton iibre and Basic 
colour, and this connecting link is called Mordant. 

'riius, Basic colours as for instanc(‘, Fuchsine, Magenta, 
Zavaliir-Cireen, Royal Green L New M<‘tliylene Blinds, Bright 
Viohd Extra R, Tliioflavine T, Auramines, Safraniin^s, Na]ditin- 
dones, Irisamim^s etc. are fixed on the (‘otton lihia^ by nu'ans (d' 
Tannatc^ of Antimony (i. e Tannic acid and AntinK>n_\ snbs). 
On tlie one side this Tannat(‘ of Antimony can easily b(^ pia^patt M 
in an insoluble form on the cotton libr<‘ whilst on the oth(‘v si(h‘ 
it combines v(‘ry firmly with all basic, dyestuffs. 

It is therefore evident, that to arrive at satisfactory rc^sults, 
th(^ cotton material must first Ixi impregnat(‘d with Tannic ncid, 
tlnui tr(‘at(Ml with Antimony salt, “mordanted”, nnd then onl\ 
dyed with basics colours. 

'rannin or Tannic acid is a suhstanc.e (d* v(\getabhf origin 
and is contained in Gallnuts, M\rabolani nuts, vSumac-lea\ es and 
twigs, Bahlah (in vernac.ular called baval -na - purda) Divi-divi, 
out of which it can be easily extracted with hot water. ^’Inu’c 
exist in Europe special factories, whicdi (‘xtracd the Tannin (»ut 
of those vegetable matters, f)iirify it and sell it as Jhire Tannin. 
Such pure Tannin is of v(iry easy manipulation and of iiniforin 
stiamgth, being almost cdumiically ])ure. 

In India prefenmee is naturally given to Myrabolams, whi(di 
do very well on the whole; only for didicate sliad(‘s tlit‘ I’ac-t 

that Myrabolams give a lightbrown tint to th(‘ (cotton material, 

will stand in tlu; way of its use ami Tannin is used instead. 

NB. Wc liavc issued a special shudecard: “Voium** < Basic Colours 

oil Indian Colton Yarn” in connection witli the remarks oi' tiiih cliaplcr. 


Tannin 
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Antimony Iron 
otc. 


Dyelni(. 


It is rather difficult to give an estimate of the amount of 
Tannic acid contained in Myrabolams, Divi-divi etc. 

Best quality Myrabolams contain .... 25—40 Tannin 

Best quality Bablah contain about .... 20 „ 

Bi^st (juality Sumac leaves contain about . 17—26 

Best ([uality Divi-divi contain about . . . 20 — 35 „ 

From this it appears, that one might pretty safely reckon 
three parts of best Myrabolams to be equal to one part of refined 
Tannin. 

The Tannic acid alorn^, being easily soluble in water, would 
not remain on the (!otton fibre during the dyeing process if not 
transformed into an insoluble salt, mostly into Tannate of 
Antimony. This “fixing” of the Tannic acid is domi with Tartar 
Fmetic or with Antimony salt, both yielding equally fast com- 
binations in n^gard to ij^solubility in water and fastness to washing. 

Instead of Antimony salt simietiim^s other salts of Anti- 
mony or salts of other metals are used, e. g. Basic Alum, 
Chloride of Tin or Acwdah^ of Iron, ^riie Antimony salts however 
ar(‘ leading and most generally used, yielding the fastest mor- 
dants in every resjuicl. Acidatc^ of iron forms with Tannin a 
bluish grey tint, which is sometimes wanted as a bottom for dark 
blues, browns (dc. 

d'he cotton, after Indno prepared with Tannin and Anti- 
mony salt, has so gn^at an aflinity for basic dyestutfs, that tlu^ 
dyeing is begun in a lukewarm or even cold and rather diluted 
bath. Th(^ colour is generally taken up very quickly and must 
be added to th(‘. dyidiath gradually, in order to ensure perfectly 
even shades. Only aftiu* the colour is almost exhausted, the dye- 
bath is heated up in order to make the combination between 
fibre, mordant and colour complete and solid. 

We give in the following a more detailed description of 
the mordanting and dyeing process. 
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a) With Myrabolams and Antimony salt. Plio Myralxjlam 
nuts are dried in the Sun, ()p(uied, tlie s(M*ds, wliieli (U)ntain 
little or no Tannin at all, are iMuiioved and i1h‘ shells ground 
to a fine powder. Then pour upon 12 lbs. of Myrabolain powd^ r, 
20 to 25 gallons boiling hot water, keep the solution hot : *'• 
one to two hours, but do not boil. This is done best in a 
large woodtni bucket. Then sieve this solution through a piece' 
of shirting into the vat, add 1 lb. country vinegar (made' from 
Palmyra sugar) or lb. ace'tic acid, mix well anel till the‘ vat 
with lukewarm water, up to met ine>re^ than ISO- 200 gallems. 
This represe.mls the Myrabolam bath for 100 lbs. of cotle)n yarn. 

The^ previously wedl boiled and perfe'ctly wed yarn is giveui 
t) to 10 turns in this Myrabolain bath, then steepeel into it te>gew 
ther with the sticks, so that no part of the^ yarn is out of the' 
liquor. The yarn is kept in this bath for 12 liours, ovetr night. 
Next morning it is lifted out, drained, we*ll wrung and passeul 
at once into the Antimony bath 

The Myrabolain batli can bei usenl tor further lots, as only 
about one half of the Tannin is taken up. For a seice)nei 100 lbs. 
of cotton yarn 0 to 8 lbs. of Myrabolam poweler anel 7; lb. 
acetic acid would bii sufficient. 

The Antimony bath is prepareal, by adeliiig J te) V/'i lbs. 
Antimony salt previously dissolved in the cold water and stirring 
well. Then enter the yarn and give S to 10 turns rathe^r quickly. 
Lift out the yarn and wash well in <*old water. After this the 
yarn is ready for tlie dye'.bath. 



b) With Tannin and Antimony salt. Dissolve 3 to 6 ”/o 
(of the of cotton yarn) of Tannin in hot water and stir 

this solution into the dye vat, till with water and heat the liquor 
up to 11)0“ F. (70“ C.). Filter the previously well boiled and per- 
fectly wet yarn. Give 8 to 10 turns and steep the yarn together 
with the (lyesiicks for 2 to 4 hours in the Tannin bath. Then 
lift, give a few more turns, wring well or hydroextrac-t and 
treat the ^arn with 1 “/o to I’/a^/o Antimony salt exactly as 
mentioned in a). 

The 'rannin bath can b(i used for further lots by adding 
for each lu'w lot half of th(^ original (piantity of Tannin. 
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Mordanting* Loose Cotton. 


Tho loose cotton as it c-onies from the hale is passed once 
or twice tlirougli the opener and may put dir«u-t into the 
Myrabolain or Tannin-bath, hut it is certainly b(‘tter »‘\- 
pecially if a standing tannin-hatli is used, - to piiwiously boil 
off the colton with Vj soda. 'I’he method remains llu^ same 
as prescribed in tlie previous s(‘ctions. In case the dpy cotton 
is enter(Ml into tin* tannin bath, the latter rnusl b(‘ heated 
up to boiling poitit, so that the cotton becomes thoroiigldy 
soaked. The (‘otton is hd't in the bath over niglit and by sot k* 
sticks or boards j)revenled from rising out of the licpior. 

The cotton is taken out next morning, drained, hydro- 
extracted and put at once into the cold 7 \ntim(UTy ball). Tlie 
working is exactly the sam<‘ as prescri])ed in a and b. 


Mordanting Cotton Piece Goods. 


Piec,(T goods are mordanted either likt* yarn in an ordinary 
vat, better on a padding macltim; or in a jiggtT providtid witli 
s(|ueezing rollers. 

When mordanting in the Jigger or padding mardiim^ the 
quantity of mordant must bt^ increased, the proportion being 
oz. to 1 lb. Tannin for 10 gallons of litpior. The goods art^ 
passed 4— (> times through the bath at 140--ltKf’ pT, (bt)- 70^(!.) 
and then left rolled-up for 2 — 4 hours. 

Whtm using Antimony Salt instead of Tannin, only half to 
one-third of the above-stated quantity of mordant is rtiqiiired. 
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Method of Dissolving Basie Colours. 


The basic colours should be dissolved with great care. It 
is best to use coiidensiHl water or water slightly acidulated with 
acetic acid or (‘.ountry vinegar. It is also very important that 
the water be boiling hot, when poured over the colour. 

The dyestuf! is mixed in a wooden or stone vessel witli 
acetic acid or country vinegar to a uniform pasie, then the 
boiling water is poured over, while continually stirring. For 
1 lb. of colour at least 10 gallons of water sliould ho used, to 
ensure ])erfe(‘i solution. 

Auramine and Myrabolam Patent Yellow require no a(‘.eiic 
acid and the water should be not hotter than 175'^ F. (80** (J.). 

Though most of our basic colours are easily soluble, when 
dissolved exactly according to this prescription, it will be good 
to filter the solution through a sieve or a piece of thin cloth, 
b(d‘ore adding the sam(^ to the dye-bath. 
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Method of Dyeing Basic Colours. 


Tlie dyeing’ with Hasio colours is always started in a cold 
or lukewarm bath and the temperaturci is rais('d not lad'ore tlie 
colour is nearly exliaust(5d. 

The amount of dyelitjuor is also a inatbT of some impor- 
tance, lhonj»;h of small intluen<‘.e from the (^conoinic.al point, 
sin(‘.e almost all Basic colours are perfectly exhausted from a 
lon^ hath as well as from a short hath. But it a eilh^- 

renc(^ in ret»;ard to evenness of shade In an S' - 2' 2' 

vat, holding 200 gallons, Th Ihs. to lOt) Ihs. of yarn can h(^ dy(Mi 
in a medium or dark shade, hu( only T)!) Ihs. should he dy(‘d, 
wlien a light shade is produccal. 

Wh(m dyeing with Basic, colours in calcareous wat(T, sormj 
aciitic acid must h<^ added to the dye-hath. Acetic, acid prevents 
tln^'^lime from ])r(M)ipitating tlu^ c.olour and at tlH‘, sann^ time 
causijs th(^ colour to go on the tibre slow and (?v(mly. As a 
rul(^ 1 Ih. of acetic acid is sufticient for a 2tK) gallons hath, 
that is a vat of S' ^ 2' <>" ' 2'. If th(5 watm- contains much 
lim(^ the cjuantity may he raised to I’/a B>s. of acetic acad. 

Some Basic colours go on mordanted yarn so very (juickly, 
that acetic acid alone is not sufficient to (Misun* (iven shades. 
Then V'j'V’ sulphate of alumina is given into 

the bath hesid(^s the acetic acid 

Kor light shad(‘s, which are more diflicult to dus eviui, tin? 
quantities of ac( 5 tic acid and alum an‘ hcdter not rcMluccal. 

Fill the dyevat to half its height with c(»ld water, add the 
iieetic, acid and the previously dissolved alum and stir well witli 
a rac,k. Then add part of the dyestutf solution say one tourth or 
one third, stir again and till up the dye vat with water to the 
]>roper mark. 


Amount of 
water. 


Additions to 
the dyebath. 
Acetic acid. 


Alum. 


Preparation of 
the Dye-bath. 


V 



Tlio yarn, after beiiijj: mordanted and waslnul, is ])laced 
upon the dyestioks, entered into the cold dyehath and continually 
turned, until the colour is (exhausted. Them the yarn is liftinl, 
for adding anotheu* ]>ortion of tln^ colour and a<^ain continually 
turned. 

After all the colour is added and almost ^om‘ on the fibre, 
the bath is heated slowly to 140 — 100^ F. (tU)— 70^ ( \) as the heat 
completes th<^ fast combination lad ween 'rannin and (jolourini:; 
niatUu-. 

I'he yarn is tlnm taken out, wasluul hy(lroe\tra(d(Ml and dried. 


Loose cotton and Piece Goods 

an* dy(id (ixacdly like yarn. For pi(‘ce <i;oods usiiall\ a ji^^J:er 
is employiul, an o[K‘n vat with a winch or the padding ma(‘hine 
may also b(‘ iisi^d. The additions to the hath aia^ exactly tlie 
sunn* as mtmtiomul before. 



Method of Dyeing Naphtindones. 


As th(5 (Iciiuaiid (dr NaplitindoiHis is (a)nslaii(ly iiuaTasiii^ 
on aocoimt of (heir siiporior ipialilies, \\(‘ lliink il oj)poriimo lf» 
^ivo in iho foUowino; morn ex})li(dt details ahoiil the aj>plication 
of this product 

Mordanting with Tannin and Antimony salt or Myraiiolanis 
an<l Antimony is done exactly as destu’ibed before. 

Mix in a wooden or eartlien vessel the Naphtindom };t*\vder 
say lbs. with its eipial wei^lit acetic a<ud (Jf ll)s.) to a uniloiiii 
paste, tlien pour lb ^alls. boilin<»: hot water, which is correc.hM 
witli a little ac'ctic acid, over tb<^ paste and stir for some tinn^ 
As a rule it is nec(‘ssarv to boil this solution lor 10 to 20 minutes. 

Suj>posc, in a vat of S' 2' O'' 2' 100 lbs of yarn ar(‘ 

to b(^ dyial with 3’Vo Naphtindonc HB. Fill the vat to half its 
bei^lit with cold water, then add '/‘i lb. acidic acid or 1 lb. 
“( ’(uintry \ im^^ar” and 2 lbs. Alum, pri'viously dissolv(‘d in 
water, ddien add about one third of tlu^ (iolour solution and 
till th(‘ vat with cold water u]) to 2b0 oalls. mark. 

'riu‘ yarn, which is still pmdectly w<d, is mitcnal into this 
c.old ])ath, and turned rather (juickly until th(‘ c-olour is coni- 
jiletely exliaustial. Then the yarn is lifliHl out, th(5 second 
third of colour solution added to the ilyidiipior, stirred and th(‘ 
yarn entiu’ial a^ain and turned, a. s. o. until all th(‘ colour is 
^ivmi into tlui dyebath. 

As soon as tlu‘ colour is exhapsti^d or nearly exhaiistiMl, 
>team is o|)ened and the bath brou*^ht gradually to boil, whilst 
the yarn is continually turned. The yarn is kept in th(5 boiling* 
bath for 2tl to 40 minutes. After dyidniLj; the yarn is slightly 
rinsiMl and dricKl. 


Mordanting. 


Dissolving the 
colour. 


Dye-bath 



In Europii the mordanted yarn is first taken througli the 
alum alone and then the colour is added gradually. Prepare 
the dye-bath with alum only, enter the yarn, turn 4 to h times, 
lift, add part of colour solution etc. etc. and finish as described 
above, 'rhis previous treatment with alum causes the colour 
to go on very (ivenly. 

If a very fast colour is desired, then tlie yarn may be afttu- 
treated, with Tannic acid or 1V2‘V<' Myrabolam. This 

may be done in the dye-bath, provided tlie colour is complehdy 
exhausted or in a fresh bath at about 176*’ F. (S0° C.). The shad<^ 
turns a little more bluish but the fastness to washing and light 
is considerably increased. 


Dyeing Loose Cotton. 

Loos( 5 cotton is mordanted exactly as described for cotton 
yarn. The dye-bath is charg(Mi with acetic acid, alum and 
colour, then brought to about 1(>(F F. (70*’ 0 ). Tln^ mordanted 
cotton is cnOired (|uici\ly, worked well and the temperature raised 
around gradually to boil. 


Piece Goods. 

Piece goods are dyed with Naphtindom? exactly like yarn, 
either in tlu^ open vat with winch or better in a jigger or 
padding inachiiu‘. 



Chapter VIII. 


Immedial Colours. 
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Immedial Colours.*) 


The Immedial Colours are best dissolved in wooden or iron vessels by 
pourin^i; over them hot water eontaininfjj the sodium sulphide rei|uired for dyeing. 
Vessels or littinj^s made of copjier or lirass must he not he used. The nesessary 
metallic parts may be made of iron or lead. Calcareous water should he tiinited 
as for Diamine Colours (pap;e 39). 

N.H. 'Phe Tmmi'dial Colours must be Kept in a dry room protected .i^ain I 
moisture. The cask should bo well covered, each time colour has been takt'n on. 


Name of the Colour 


Ouaiitity 
of Sodium 
Sulphide 
iMMjuisite for 
dissolving 
and dyeing 


Dyeing Directions for loose Cotton 
')’ai‘ns and Fabrics. 

(The percentages stated are to be understood 
on the dry vv <‘ight of the cotton.) 


I'Ol 

t |uiH (Ij'i'sliill 


Immedial Black 

V extra 
F F extra 
G extra 
NB 
NG 
NF 
NR 
NRT 

Immedial Brilliant 

Black B 


•Vi |mH i 

Hoifimii siil|»liiil(' ; 
crystul-.- ! 


For Grey: 

Fo r 

B*. 

ok: 

St art I n g li 

) a t h ; 



DyestutV 1 8 b 0 

Sodium sulphnh^ 

15 - 

25 

‘’;0 

crystals 2 0 "u 

10 

18 


Soila ash 4'/:' -8 ozj 


8 oz 1 J 

Common salt or desice. | 

x> o 
gK 

O t 


1 £ 

Glauber’s salt 0 1 lh| 


- 311 


For subscij uent lots: 



Dyestulf 0,7 5 o 

Sodium sul|>hidi' 

10 

25 

<V(I 

crystals 1 —3,5 <* o 

7 

11 


Soda asii 0,2— 0,5 0/0 

0,2 

0.5 " (, 

t'Omiiion salt or d<*sice. 
tilaulior’s salt 0 —2 o/u 

0 - 

- 5 

‘Vo 


Dye for one hour near boiling point, s<[ueeze off, and rinsi; iinnu'diately. 
Loose cotton is allowed to drain oil or whizzed, and then rinsed. 

If the goods are not given an alkaliiu' softening, 5 8 oz acetate or forrmite 
of soda ])er 10 gallons of water an* added to the tinal rinsing hath. 

‘I Insloiivl ot' iho (|uaiititius oi simIiiiiii hiiI|)Iii(1o rryshils iiidu'ntnd in tlu> hilth's, linlf ilu* 

quatiiitv uf Hodiuiii sul|iliidt) coim-. inu> bo unit'd. 


Dissolving 
and Dyeinff. 
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Dissolving and Dyeing Immcdial Colours. 


Name of the Colour 


Ouanfity 
: of Sodium 
Sulphide 
I requisite for 
dissolving 
and dyeing 


Dyeing Directions for loose Cotton 
Yarns and Fabrics. 

(The percentages stated are to bo understood 
on the dry weight of the cotton.) 


Tor 

I |j4irl (J^uHtuir 


Immedial Black 
BF cone. 
BFB cone. 
BFG cone 
BFN cone. 
JBR cone. 
NNG cone. 
NBB cone. 
NLA cone. 
NLJ cone. 
NLN cone. 
NN cone. 
NNR cone. 
NNZ cone.*) 


I 


1 |iiirt 

sudiinn sul|ihi(li> 
urybtalh 


Immedial Brilliant 

Black 
5BV cone. 
6BG cone. 
8BG cone. 


Immedial Carbon B 
R 

JHJ 

BL 


Immedial Brilliant 
Carbon F, FG 


1 7 1 -- 


F o v G r y : For Blue k : 
Starting l>ath: 

Dyestuir U,5-4,5o/o S — 14 o/o 
Sodium sulphide 

crystals 1,.'3 — 5 ‘Vo H — 14 o/o 
Soda ash 4'/'J--8 ozjj,’^ 4'/2— 8 oz j 
Common salt or desicc. |« 

Glauber’s sail 0 — 1 Ibj T I — 3 lbs) '? 


For subse({ue!it lots: 


Dy(\stul1' 0,4 -3 o/q 
S odium sulphide 

crystals 1 -3,r)<VQ 

Soda ash 0,2 -~0,5‘^ o 
Common salt or desicc. 
Glaul)(‘r’s salt 0 — 2 


T) - 0 o/y 

5 0 <» (I 

0.2 - 0,5 0 (1 

0 - .5 I'o 


For Grey- For Black: 
Starting bath: 

Dy<‘stuir 0,4 3 o/o ^ ■' 

Sodium sulphide 

crystals 1,5—1) It) — l()‘»o 

Soda ash 4*/-' K o/l 4'/- H oz | 

Common salt or desicc. jguQ i gig 

Glauber s salt 0 I lb|'’Fl 31bs|"F 

For subseijueiil lots: 

Dyesturt* 0,25— 1 , 50/0 3 — 0 “ 0 

Sodium sulphide' 

crystals 0,7 -3 " n 0 —10 d'o 

Soda ash 0,2— 0,5‘Vo 0,2- 0,5 »/o 

Common salt or desicc. 

(ilauber’s salt 0 —2 ‘Di 0 - 5 ^/o 


Dye as indicated on the previous page (page 105), and likewise aftertreat 
with acetate or formate of soda. 

“) In Hoiim spooinl casos, e. f;. in mitoliiiic-ilyning, nr in tlio dyniifr of pioco-poods, VJiio 1'/.* parts 
of sodium sulphide orysiult, are used fur 1 pari of liuiiiedial Black NN/ oouo. 
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DisHolving aiul Dyeing Immedial Colours. 


, Quantity 
' of Sodium 

Name of the Colour requisUe'for 
dissolving 
and dyeing 


Fur I 
1 pari dyesiutr > 

ImmedialYellowGG.D ! 

Immedial Orange C ! 


Immedial Bronze A 
Immedial Yellow 

Brown EN 
Immedial Khaki G, D 
Immedial Cutch 


G, 0, R. BG, BGG 
Immedial Brown B, 
BR, RR, W cone. 
Immedial Dark Brown 
D cone. 

Immedial Dark 

Brown A 


1 purf 

Huiliiim Hulpludo I 

crystals | 


Immedial Maroon B 
cone. 

Immedial Bordeaux ! 

G cone., GF cone. | 
Immedial Prune S j 


Immedial Violet C 
Immedial Purple C 


'/ ’ — 1 purl ' 

fllMilUIII hllipllldo , 
crvHtnlK , 


Immedial Yellow | 
Olive G I 
Immedial Olive 3G, I 
GG, B 

Immedial Brilliant 
Green G extra 
Immedial Green 

GG extra 
BB extra | 
GGX cone. I 
BBX cone. I 
BBXN cone. I 
Immedial Deep | 
Green G | 
Immedial Dark i 
Green B I 


1 [I art 

sodium siilpiiido 
crystaib 


Dyeing Directions for loose Cotton 
Yarns and Fabrics. 

(The percentages stated are to he understood 
on the dry weiglit of the cotton.) 


Pale and 

medium shades: Deep shades: 
Starting hath: 

Dyestuff 2 -8 o'o S — 2()‘>o 

Sodium sulphide 

crystals 5 8 o 8 — 2()i>,(i 

Soda ash 4'/:-' — 8 o/.jj^'P 8 o/, I 

Common salt or desiec. i gii| 

Crlauhcr’s sail <) -1 ll>rf 1 - 2ll)srf 


For su hseq n e n 1 

Dyestulf 1,5 —5 o 

Sodium siilphidi* 

crystals 1,5 5 o 

Soda ash t),2 -0,5 o 

Common salt or dosicc. 
Glauber’s salt 0 — 2 (, 


lots: 

.) --14 

5 14 

0,2 - 0,5 0() 

0—5 '>0 


Dye for about oru* hour near boiling ti'in- 
perature, squeeze off, and rinse at onee. L(»os<‘ 
Cotton IS drained and then rinsed. 

Immedial Yellow GG, is best dyed without 
th(* addition of any soda or tilauhi‘r’s salt. 

With Immedial Bordeaux G cone., GF cone,, 
Immedial Maroon H cone, and Immedial 
Prune S, brighter shades are obtained by 
dyeing at a lower leinpcraturr 120 — MO 
deg.F (50 -60^ C.) and tiiis otioet is still enhan- 
ced by adding a little glue about one-lirth of 
the weight of dyestulf. For these dyestuffs a 
little aeetio acid is added to the last rinsing 
hath. 

Immedial Violet C and Immedial Purple C 
are best dyed at a temperature of only 
1(50-175 deg. F. (00-700 C.) without the 
addition of any soda or Glauber’s salt 

Brighter tones are obtained w ith Immedial 
Darlt Green B if the dyeings are e\pos(‘d to 
the air for some time after rinsing, or 
brightened hot with soap and soda. 



DiHsolving and Dyeing Iniiuedial Colours. 


Nainr of lla; Colour 


Immedial Direct Blue 
B, JB, R, OD 

Immedial Dark Blue 
CRV, J 


Immedial Direct Blue 
B extra cone. 
BB extra cone. 
4B extra cone. 
JB extra cone. 
R extra cone. 


Immedial Indogene 
B cone. 
GCL cone. 


Cluantity 
of Sodium 
Sulphide 
rc(|uiHiie for 
dissolving 
and dyeing 


Dyeing Directions for loose (V>tton 
Yarns and Fahries. 

(The percentages stated arc to he understood 
on the dry \V(‘igh( of the cotton.) 


I oi I 

1 pari | 

I 


Pale and 

niediuin shades: L)ce{) shad 
Starting hath: 
linni(“dial Direct Blue 



B, JB, ICOI) 2 - H 

«/fl 


s 

2(1 I’ll 


j Sodium sulphide 






crystals 5 S 



8 - 

-2(li>/o 


Soda ash 4 '/a -8 

oz| 


4'A> 

M o/ 

1 purl 

1 ( ’ommon salt or desice. 


\B o 



«i>tliuni ■'uipliidu 

1 Glauber’s salt 1 -0 

lh| 

P'S 

1 

- 2 Ills 

(•r\ slnl-J 







es: 


■J purls 

sudiutii siilpiixlf ' 
(Myslals 


I ' j- U |Hi rts 
siuliinii Milpliidr 
cryhtiils 



Fo r s u l)s e q u e ii t 1 o 1 h : 


Jinmeilial Direct Blue 
B,JB. B, OD lA 5 

'Vo 


-14 ();„ 

SiKliLim sulphide 

<*rystals 1,.”) 5 

0 

5 

14 <V„ 

Soda ash 0,2 -0,; 

0 

0.2 

0,5 0 II 

Common salt or^desice. 
Glauber’s salt t) 2 

" 0 

0 

5 0 ,1 


lmf7te(1ial Direct Hlue and Immedial Darh 
nine arc dN cd for oiu* hour luuir hoiling ti'in- 
perature, the goods arc thereupon s<jueez(‘d 
«»lf and rinsed iiiiiucd lately. Loos(‘ cotton is 
allowed to drain, and thiui rinsed. 

Brighter toncN are obtained with d^^elngs 
n\' Immedial Direct Blue, if tli(‘y are e\j>os(‘d 
to the air for some time after the rinsing, or 
brightened hot \\ ith soap and soda. 

'fhe concentrated Immedial Direct Blues 
are dyed like the single stri'iigth brands of 
Immeilial Direct Blues, e\ci*pl that, in 
aecordanc(‘ with the greater concmitration, 
only half the quantity of dyestuiV is r(‘(|uircd 
for jiroducing the same depth of shade, the 
quantities of otluM* iiigriMlii'iits remaining 
the same 

Immedial Indo^ene is d\ed liki' Immedial 
Direct Blue' B. hut a little more sodium sul[)hide 
ery.stals (1 '/a to 2 parts as against 1 of dyestuff) 
IS reeiuin'el. 

Immedial Indo^ene GCL cone, dyml at a 
lov^ er temperature B)5 14Udt'g. b\(4() — 60'’C.) 
\ lelds brighter shades of Blue. 
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Dissolvin?*: and Dyoin^ IiimuMliul Colours. 


Name of the Colour 


<Juantily 
of Sodium 
Sul jdiide 
ro<|uisilf‘ for 
<lissol\ in^ 
and d\(‘ing 


I)\ein^ Dir(M*(ions lor loosi* (’ottoii 
^ arns and b^ihries 

(The periTulages stall'd are to ho undc'rslood 
on the dry w ei;»ht of the ootton.) 


l-or 

1 |iart dyt-siiill 

Immedial Indone i 


R cone. 

1‘alt 

• and 



RR cone, j 

m ed i u m 

s li a (1 

e s : 

D 1' 1' p 

s b a d e > 

RG cone. ■ 

2 pHrt- 

S t a 

rl i n , 

!• ba t b. 


RB cone. 

>'(idiiiiii >'Ul|»liid<‘ 






3K cone, j 


DyestutV 2 

10 

"u 

10 

l() 0 „ 

B cone. i 

Sodium sulphide 





BBF cone. 

crystals 5 

20 

”/o 

20 

82 •> 1, 

BF cone. 

(iliicose 2 - 

-to 


10 -- 

16”() 

BN cone. 

Soda ash -l'/^ 

- s 

oz| 

1 


So/ 1 

JBN cone. 

( 'ommon salt or <1( 

!SICC. 

1 

o » 

1 

Imnn'dia] Indone 811 

( JIauber’s salt (1 

Po r s u 

1 

bseij 

lb) 

|ue 

‘’r 1 

n t lots 

211 

(!one., li cone., 11 BP 





cone. and B F cone. are 

DyestutV 1,5 

6 

”o 

t; 

lO'D) 

dissolved by poui'ing 

Sodium sulphide 





o\er 1 lb of dyestutV 

crystals 8 

12 

” 0 

12 - 

20 0/0 

the boilinu solution ol 

(llucose 0,2- 

- 0,5 


0,2 - 

- 0,5 0/0 

1 11) sodium sulphide 

i Soda ash 9,2 

0.5 

‘Vo 

0,2 - 

0,5 o/o 

crystals in 1 gall.w ater 

1 Common salt or (b 

'Sll-C. 




and bringing to solution 

■ ( llaubcr's salt 0 

2 

” 0 

0 - 

50o 

by stirring w itboul an\ 






further boiling. Tb(‘ 






remainder of llii' so- 






dium sul|)hi(le IS added 






straight to the d \ e 






liijuor. 







Loose eotlon is dyed lirsl hoilini; lor 1(1 — 15 minutes and then witliont 
steam. Wlnui dyeing is eompleted, it is thrown mil into heaps and allowt'd to 
drain off, and after lying for some time in order to oxidize it is rinsed. 

(h)tton yarn is dyed in pale shatU's at H5 -105 dej;. h\, (80 40<’ C.) in dark 
shades at 120-160 deg. P. (50 -70” C.) with the JHN cone., UN cone, and NIi 
cone, brands at 175 — 195 deg. P. (80- 90” (.-I squeezed, otV, w'rung otf, exposed 
to the air, for some tunc and rinsed. 

Piece-goods are dyed hot, sijiieezed olV, passed o\er guiding rollers in order 
to o.vidize in the air, and rinsed. 
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Dissolviiifr anil Dyeing Immedial Colours. 


Name of the Colour 


Ouantity 
of Sodium 
Sulphide 
re<[uiKite for ' 
dissolving I 
and dyeing 


l‘’or j 

1 part dyeHtufl' 1 


Immedial Blue C 
CB 
CR 


I part j 

sodium hiilpliido I 

c-rysfals j 

i 

i 


Immedial Blue 
C extra eone. 

CB extra cone. 
CBL extra cone. 
CR extra cone. 


U part*. 

sodtiitii sulplnd«> 
cry*»lnU 


Immedial New Blue G 


I ' ' — 2 parls 
. 0 ( 1 1 II in milpliidn 
cone. oiy'.tnU 


Dyeing Directions for loose Cotton 
Yarns and Fabrics. 

(The percentages stated are to he understood 
on the dry w(‘ight of the cotton.) 


Pale and 

medium shades: Deep shades: 
Starting bath ; 

Immedial Blue 

(;cB,cRr) —It) 0/0 lu -20(>o 

Sodium sulphide 

crystals 6 — U) fVo 10 — 20o/o 

Caustic soda lye 

of 77» Tw. P/i- it ozL ? lJ/ 2 - ^ oz I 
Common salt or desice. |k |« 

Cilauher’ssaltSoz— 1 lbp» 1 — II lbs 

For subsequent lots: 

Immedial Blue 


t\(!B, CRB 

- 0 ‘Vo 

tl 

-12 0/0 

Sodium sulphide 

crystals 3 

— fi "u 

(1 

— 12 0,0 

Caustic soda ly«' 

of77«Tw 0,1 
Common salt or d( 

- 0,2 0 0 

1 ‘sice. 

0,1 

- 0,2 0/0 

tilauher’s salt 0 

2 O/'o 

0 

-- 5 0,0 


Immedial Blue is dyed for about one hour near boiling temperature. 

Loose cotton is then thrown out and whizzed, and the shade developed by 
smothering for several hours. 

Cotton yai’n is S(|U(‘cz»‘d off, wrung otV. and developed by smothering or 
steaming. 

Piece-goods are sijueezed oil' and developeil by smothering or steaming. 

Tin* cotton is ahxays rinsed hot after developing. i 

For more eo\ered shades, soda ash (d' z-S oz per 10 gallons li(]Uor) may 
!»(’ used in pla(*e of caustic soda lye. 

The concentrated Immedial Blues are dyed like the ordinary strength brands 
except that for the same depth of shade only half tin* (juantily of dyestutV is 
required, the other additions remaining the same. 

Immedial New Blue G cone, is dyed and developed in the same way as the 
Immedial Blues, except that one-and-a-lialf times to double the weight of sodium 
sulphide crystals as of dyestuff is necessary. 

Immedial New Blue G cone, may likewise be developi'd by means of an 
aftertreatment with bichromate of potash and sulphate of copper, yielding darker 
shades by this method. The c(»tton is immediately rinsed and aftertreated after dyeing. 

For further particulars regarding the developing of Immedial Blue see 
pages 114, 118-119 and 130. 
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Dissolvinjjf and Dyeing? Immedial CdIduts. 


Name of the Colour 


Ouantily 
of Sodium 
Sulphide 
requisite for 
dissoh in« 
and dyeing 


Dyeing Directi(»ns for loose Cotton 
^ arns and Fahries. 

(TJie percentages stated are to he understood 
on the dry weight of the cotton.) 


I^)r 

I part dyeHtull 


Immedial Sky Blue 
Paste 


!/_> part 

nodiuni hiilpliidr 
('ryMials 


Immedial Sky Blue 
powder eonc. 


I part 

radium >^iilphid4> 


Pale and 

medium shad(*s; Deep shades; 
Starting hath: 

Dyestuff(pastoi 2 1(1 10 — 20 '>/o 

Sodium sulphide 

crystals 2 - 6 o 6 —10 o/o 

Soda ash 4'/2— H oz 4 i/'J — 8 oz 

Turlvcy-red oil lV“‘>z 

Common salt or desiec. gw 
(ilanhcr's salt 1-2 Ibj F 0 — olhs 


In order to dissolve 
Immedial Sky Blue, a 
boiling hot solution of 
the sodium sulphitic 
and soda requisite for 
the dyeing is pounnl 
over It; while a short 
boiling \\ ill he helpful in 
dissolving, long boiling 
should he avoid(‘d. 


For s u list' q uc n t lots: 


I )y est u If 1 paM,<« t 1 ,2 — 1> <>/o 
Sodium sulphide 

1) 

—to 

crystals 0,() - 5 (> o 

5 

— 5 0/0 

Soda ash 0,2 — -0,5 <* o 

0,2 

0,5 0'(, 

Turk(‘y-red oil 0,5 <Vo 

Common salt or desiec. 


0,5 “ (1 

(ilauber’s salt 0 -5 

5 

— lO o'o 


Of Immedial Sky Blue powder cone., which is double the strength of tht‘ 
jiaste jiroduct, only half the (juuntity is required for producing the same depth of 
shade; the other ingredients remain the same as for the paste produel. 

Immedial Sky Blue is dyed for V-'/'- hour at 85 — 115 deg. F. (50-115“ C.l. 

Loose cotton after dyeing is tlirown out, then left lying exposed to (he air 
in order to oxidize, and rinsed. 

('otton yarn is squeezed off, wrung oil' evenly, hung up, and rinsed. 

Piece-goods are squeezed oil*, pass<*d o\er several guiding rollers for oxi- 
dation in the air, and rinsed. 


). 10 galls 
liquor 
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Aftertreat- 
ment with 
Metallic Salt«v. 


Aftertreat- 
ment with 
Acetate or 
Formate 
of Soda, 


Shading with 
Diamine or 
Basie Colour. 


Aftertreatment of the. Immedial Colours. 

I. Aftertreatment with Metallic Salts, 

a) A i'turt r<‘al ni (Ml ( witli (^lironii iiqi Salts. 

l)i{*liromal(i of potasli and 3 — 5 acetic acid, or 2- 3 ‘Vo 
bicliromait^ of potasli, 1,5 -2‘Vo (dirornc-alum and 3 5“/o acetic 

acid may he ustul 

h) A ft (^rtreat riient with Biclironiate of Potash and 
Sulphate of (hijipiM*. 

1,5— 2‘V^> l)ichromat(i of [lotasli, 1,5 — 2^o sulphate of coppeu’ 
and 3 — 5 aiadic acid as a rule are us(‘d. 

Tln^ jireviouslv d\(Ml <u>Uon after a thorouo;!) rinsing is 
aflertreated for 20 --30 ininul(‘s at boiling temperature, and tlum 
rins(^d thoron‘>:hl\ om‘«‘ more. 

II. Aftertreatment with Acetate or Formate of Soda. 

Such aft(u*lnuiiment is a|)])lied mainly for Blacks dyed 
witli Imnuidial Colours whim tln^ usual alkaline hri^htimin^ or 
softenino- is disfamsed with. This kind of aftertnialment is 
espiuhally mnaissary for all kimis of blacks which havc^ Ixam 
sijbj(K;ted to an ac.id aftertreatment, and is of th(‘ greatest 
importance for cotton warps in union o-oods, both imiiKHliatidy 
after tln^ dyinnijj of the cotton and after the snhsi'Cjiient dvfhn^ 
of th(i wool with Acid Cidours. 

The (juantiti(‘s r<‘<|nin‘(l an* 5— S oz acetate of soda or 
3 — d'/a oz formate of soda per 10 gallons, and these salts are 
i;en(irally add(Mi dinwdly to the last rinsing; bath. In the case 
of yarns, warps and fabrics which are siz(Mi, or tinished after 
the dyeing, thesi* suits may be added to the siz(^ or (he (inish. 

Shading Immedial Colours with Diamine or Basic Colours. 

Some of tin* I)iamm(^ or Basic Colours ma\ lx* addttd to 
Immedial Colour baths for shading; purposes. 

Any (plant ity (h^sired may he used of 
Diamim* Fast A5dlow B 
Diarnim* Orange* li; 
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(>l‘ i.ho following, only voi\n small (|uan<iti(‘s may be used (or 
brightening; Diamine Ke<l 40 

Diamine Brilliant Scarlet S 
Diamine Violet Red 
Oxy Diamimi Oranges (i, R 
. Sal'ranine, all brands 

Tannin Heliotrope 

The albre-mentiontHl products have the j)roperty ol* dyeing 
well and evenly in a bath containing sodium sulphide. 


Dyeing of Immedial Colours in a cold or 
lukewarm Bath. 

Ari;s o(‘ the Immedial Colour may likewise bc^ dyed in a 
lukewarm baih, tlie best siided for this purpose however are 
the following brands: 

lmm(Hlial Indom^ 3B cone. Immedial Cutch 0, R 
BBF cone. Immedial Brown HR 

BF Immedial Maroon B cone. 


R cone. 

RC cone. 

Rlt cone. 
rJ B N cone. 

Immedial Tndogem^ GCL cone. 
Immedial Dark Blue J 
Immedial Green GG extra 
Immdial J)eep Green G 
Immedial Oliver 3G 


Immedial Bordeaux G coikj., 

GF coiiC. 

Immedial Black V extra 
FF extra 
NNG cone. 
NBB cone. 

Immedial Brilliant Black 

5BV cone. 

Immedial Carbon B, Bl^ 
ImiiHidial Brilliant Carbon F, FG 


Immedial Yell(»w Olive (» 


Dye cold ac-cording to tlui g^meral directions, except that 
in lli(^ case of deep shades the starting bath should be charged 
with om^ half more of the weights of dyestulf and sodium 
sulphide stat(‘d. 

hnmvdhif Judone, ImmnUal Dark Blue and Immedial 


ladoifeae (\CL coar. yield somewhat more coveu’ed sluuh^s and 
exhaust better in th(5 bath when about an eijual weight of 
Immedial Uiteasijier (! as of dyestulf is added. 

Immedial hdensifier C is best added in powder form to 
the dyebath shortly before entering th(^ goods and stirred up 
well in the bath. 


Dyeing in a 
cold or luke- 
warm fiath. 
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Immedlal 
Colours on 
Loose Cotton. 


Immedial Colours on Loose Cotton. 


Eefj/anlhnf the vharuhiff of the (tjfetmths see jnufes JOr^- 111. 

Tlie Immedial Colours an^ dyed, like (lie; Diamine Colours, 
in vats, ki^ttles or barks, wliiedi must ho\v(‘ver not (‘ontain any 
(U)])j)(^r or brass fittin<i;s (doming into eonlacl willi the, liijuor. 

The heatiiiff of the tifjitor is best done with indireot sUiani, 
steam pipes made oi‘ iron or b‘.ad beiu^ used. 

In (tjfeing, tb(‘, liquor which should b(^ as concentrated as 
possible is lirst boiled iqi with all the ingredients; the dry, 
previously open(‘,d cotton is then ent<‘r(‘d into tin* lioiling bath, 
and worked thoroughly for 10 t(» lb minutes at the boil. Tlu^ 
dye vi^ssid is tlnui (mvered, the cotton biding kiqit immcu’scul in 
th(^ li(iuor as far as possible and d\eing being continuml for 
another Ca to hour in tln^ hot bath, without sl(^ain After 
dyeing, the cotton is thrown out on to a woodmi lattice franu* 
or into baski^ts so as t(» allow the adlnudiig liquor to drain liaidc 
into th(^ dyebath, and then rinsed. 

Immedial (kdours may also b(‘ dyed in a dyi^ vat as pm' 
sketch 10 on page 19 which contains an inner kettle by moans of 
which the loose (-otton may be lifted out of tlu^ liquor in a 
simjile manner. 

humediitl Blue and InuHediat New Btue an^ dyed somewhat 
differently in so far as the cotton is hydro-extracted after dyeing 
but not rinsed: while still warm it is made up into heaps or 
thrown into liaskets and left smothering for some hours in a 
warm room in order to develop the blue. After the develo])ing, 
the cotton is rinscul hot. 

Kor matching Immedial Blue shades, tlic undeveloped sliadc is made 
use of, a small pattern being taken as a guide, rinsed in cold water, passed 
through dilute aeeiic aeid, or a weak solution of alum, and kept afttu* drying 
without rinsing again. By this treatinend the shade is permanently fixed, 
and as steaming always has the same etlVet upon the shade, it is suftieienl 
to match the undeveloped dyes. 
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Bottoming with Immedial Colours, and Topping with 
Basic Colours. 

The botlomin" is carried out with Immedial Colours as 
described above, the cotton then rinsed. For the topping 

with Basic Colours, tb(‘ cotton is then treated in a cold bath 
charged with the basic <lyestutV and some acetic acid, which 
may be heated towards the imd of the operation to about 
120 deg. F. This trt^alment usually takes platan in the washing 
macliine. 

Bottoming with Immedial Colours, and Topping with One-dip 
Aniline Black. 

About 1^ ‘A the quantity of Immedial Bhu'k as used 
for Black dyeing alom^ is laapiired for bottoming. 

For topping pur posers, the cold bath, which should be kept 
as short as j)ossil)l(^ (a volunuj of liquor not more than 10 lo 
15 times th(^ weight of the cotton), is charged with 

about 4 V anilim^ salt. 

(i_7 ‘>^ 1 , hydrochloric acid of .‘12 d(5g. T\v., 

d 'Vo sulphuric acid of lOS (h^g. T\v., to which 

ar(5 added, before' entering the^ material, 
d 7o sulj)hatc of coppeu- and 
4 ‘Vo bichromate of j)otash. 

i)y(^ for 1 to IV'-J hour in the cold bath, tlum heat during 
the course of about ‘A hour to 120 140 deg. F. (50 00 C.) 

rinse well, and soap, if necessary hot. 

Should th(^ black obtained show up too much on the green 
side, some soda is added to tlie soap bath; if on the other hand 
it is too reddish, the goods after soaping and rinsing, an; soured 
off with 1 to 2 "/o acetic acid. 

5 8 oz ac(;tate or formate of soda per 10 gallons 
water sliould be added to tlic last rinsing bath, unless tin; 
cotton is finally soaped or otherwise treated alkaline. 
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Softening Loose Cotton. 

This rnaiiipulaiion has for its objoct to render the cotton 
supple, and is resorted to especially witli material to be used 
for the spinning of carded yarn. 

The softening is prepared by boiling up together in a cask: 
3 parts of oleiiKi, 

1 part soap and 
V 2 part ammonia liquor 

and adding a few pints to the liquor in whicli the cotton is to 
be treated. 
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Immedial Colours on Cotton Yarn. 

The qim til Hies required for dtjeinu are the satue as stated 
ou paf/es Wo— 111. 

TliH Immedial Colours are dyed in vats or barks made ol 
wood or iron, the litlin^s of which, so far as they come into 
contact witli the dye liquor, must not be made of copper or 
brass. It is recommended to heat the baths with indirect sttmm. 

The dyeing is gemu*ally carried out in a boiling bath for 
^/4 to 1 hour, best on bent iron pipes (see below); after dyeing, 
tin? banks, in order to ensure good levelness, are sipieezed off 
thorougbly or wrung off* evenly, and then in most instances 
rinsed at once. 

If high demands with regard to levelness of tlu^ colours 
be madt^, the use of bent iron pipes is recommended. 

For the required purpose, gas pipes of V^— 1 dian ‘ ter 

are bent to this shape T, fitted exactly to the inner wiuih 

of the vessel, and wrapped with strips of cotton cloth routu! 
those parts on wliich the yarn rests. 

Instead of wrapping the rods with cloth, they may, in 
order to prevent them from rusting, he, rubbed every night with 
a rag dipped into mineral oil, or washed i^acli time after uso, 
in water containing some so<ia and dried at once; the rods are 
best stored in a drying room or any other warm place. 

The method of working with these rods is illustrated by 
the following sketch ^4. 



Fig. 34. 

In most cases straight sticks may be used; before being 
taken out, the yarn must be turned quickly two or three times. 


Immedial 
Colours on 
Cotton Yarn. 
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^^tick by stick, and then well sqeezed. The usual lifting and 
(irainihg the hanks must in this case be studiously avoided. 

In order to control the amount of salts contained in the 
dye-baths which are in constant use, gravity tests should be 
frequently made with a hydrometer. For dyeing blacks the 
cold liquor may stand at H— 1(V’ Tw., but for Immedial Blue 
and the other colours it should not exceed 4 or 4 V‘j^’ Tw. Should 
the gravity be liigher, the next few batches may be dyed 
withoute the addition of salt. 

Glauber’s salt may be used in place of common salt, with 
the same result, 10 parts of common salt being eijual to 12 parts of 
desiccated Glauber’s salt or 24 parts of crystallised Glauber’s salt. 

Imwedicf! IndoNv is mostly dyed at a somewhat lower 
temperature tlian Immedial (k)lours generally; after dyeing, the 
yarn is s(iueozed olf thoroughly, wrung off as evenly as possible, 
hung up for ^ 2 to 1 hour, and only then rinsed. 

In dyeing Immedhd Blue and Imwedinl New Blue, the 
lianks are likewise squeezed olf evenly after dyeing, hul uof 
rinsed and then developed by smothering or by steaming 

For developing by sniotherintj, the dyed hanks are wrung 
od well and placed still warm into a basket or box; tlu^y are 
then covered up well and brought into a warm room for some 
hours, after which they are rinsed hot. 

The developing by steaming is done either in an a])juiratus as 
mentioned on page 28 (tig. 22 on page 2h) or else in an ordinary 
wooden bark serving as steam-chest as per sketch 35 (on pag(^ 1 Ih). 

The bark should be deeper than usual, about 4 feet dee]) 
which may be elfected by heightening the walls with wooden 
boards. A cover, a double bottom, an air-injector and heating 
arrangements are also j)rovided. 

The cover which is lined with cloth fastened on to a 
wooden lattice frame, should best have the form of a slightly 
overlapping roof. 

The hanks are suspended in the chest on ordinary sticks 
similarly as for dyeing. The cover having been adjusted, both 



119 


steam and air are blown in. After steaming for ^/a or ^/4 liour^ 
the ])liie will be completidy developed. The yarns are then 
removed and rinsed in warm water and, if so desired, soaped 
hot or topped. The steaming may be interrupted at any time, 



Fi^. ;t5. 

and a hank tak(m out for sam[)lir)g in order to aseerlain. wlndher 
the blu(! be satisfac'torily (h‘V(d<)pe<l. It is not advisable, to 
unduly (;\t(UKl Ibe steaming; although tin' bliui thereby inenmses 
in brilliancN, it s(»niewliat l(»s(5S in Justness to washing. 

An ordinar;^ dye-vat will also suit the ]Uir|)OS(5, it must 
be provided wdtli beating-arrangeimmt, with a double bottom, 
air-injector and lid. ddn? yarns are suspended in this bark 
in sued) a wa\ as to b(; (dear ol tlie perioratiHi bottom by 
at least 4 imdiiss. It is wadi to Inurt the sleani-ehest by a closed 
steam-eoil provid(^d lor this purposi^, befoni cliarging it witli the 
yarn, and to prot<iCt lh<^ latt<T by a eov(U* of dry cloth against 
cond(UJsed steam causing spots. 
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For matching Immedial Blue shades, the undeveloped shade is made 
use of, a small pattern being taken as a guide, rinsed in cold water, passed 
through dilute acetic acid, or a weak solution of alum, and kept after drying 
without rinsing again. By this treatment the shade is permanently fixed, 
and as steaming always has the same eflect upon the shade, it is sufticient 
to match the undeveloped dyes. 

Bottoming with Immedial Colours, and Topping with 
Basic Colours. 

Dyeings produced with Immedial Colours are ioiipcnl by 
working the well rinsed yarn for some minutes in a cold bath 
containing 3 — S^'/o acetic acid, then adding the solution of the 
basic dyestuff in several portions, and heating tlui bath linally 
to about 140—175 deg. F. (00 -80^ C.). 

Immedial Colours may be topped in tlie soap hatli if only 
very small (juantities of Basic Colours are re(|uired. 

Bottoming with Immedial Colours, and Topping with 
One dip Aniline Black. 

The dyeing and topping is carried out exactly as described 
for loose cotton. 

Bottoming with Immedial Colours, and Topping with Indigo. 

Of the Immedial Colours, Immedial IdaeC V e.rfra, Imme- 
dial DirerJd Blue and Immedial Blue are employed princi[)ally ; 
for v<^ry deep and d<inse Blms, Immedial BriUiauI Blavl: n B V 
coue. is used either alone or in combination with any of tlu^ 
blues HKintioned above. 

The yarn is dyed as customary, then rinsed, and topped 
at will with Indigo. It is unn(‘cessary to specially develop Imme- 
dial Blue if it is to be topped subseijuently with Indigo. 

Any of the different kinds of Indigo vats are eijually suitable^ 
for topping purposes. 
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Immedial Colours on Piece-goods. 

Piece-goods may be dyed with Immedial Colours in (h(> immodiai 
jigger, in the padding machine, or in the continuous machine. p^ocr-Goodl. 

A. Dyeing in the Jigger. 

The jiggers should for this purpose be provided with 
squeezing rollers such as shown on pages 24 and 26 (sketclu's 26 
and 2b). 

The dyebath is charged acconhng to instructions given im 
pages 106 —111 except, however, that Uie slarthiff hath shonld hv 
dialed ivlth slUjhttij increased qua at dies ofdjfestafftvheu dijeiuff 
stnatl hatches, and with sliuhtlij reduced (fuantHies when dfjeinu 
targe hatches. 

We give the following examples from jiractici^ 

Black with Immedial Black. 


6 pieces thin sateen, 45 

lbs in A\ eight. 

22 gallons licpior: 


>1arting batli: 

For s 11 1 ) s ( 5 (j no 11 1 loth 

Immedial Plack NNG com*.. 

7'/i lbs 

2Vh Ihs 

Sodium sulphide c.rystals 

7'/i \h> 

2Vf^ Ihs 

Soda asli 

1 lb 

0,1 -0,2 lb 

Common salt or desiccatcKl 

Glauber’s salt 

«'/•. lbs 

1 lb 

6 pieces of moleskin, 3dO 

lbs dry weight, 46 gallons liquor: 

Still t ' ng bath: 

For KU bs (* (j u en t lot k 

Immedial Black NNG cone. 

30 lbs 

21 lbs 

Sodium sulpliide crystals 

30 lbs 

21 IbH 

Soda ash 

2 lbs 

‘/a lb 

Common salt or desiccated 

Glauber’s salt 12 lbs 

2 lbs 


Give six to eight passages at boiling temperature, adding 
om^-half of the ingredients at the beginning and the other half 
after tlie first passage. After the last passage the goods are 
squeezed off very thoroughly and run straiglit into the rinsing 
jigger where they are rinsed. 

The goods to be dyed must bo beamed as evenly as |)ossibh^; 
attention must likewise be paid to the goods running straight 
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throughoul the <lyeing process. ^V'lleIl dyeing goods that are 
difficult to dye level, some more sodium sulphide should be 
added to the dyebath before the last passage and the bath be 
boiled up once more. 

After having passed the rinsing jigger, the goods are waslied 
in a wasliing machine or in the jigger until the wash water is 
perfectly clear. Some b to S oz acetate or formate ol soda 
per 10 gallons liquor are added to the last rinsing bath, the 
goods being then dritjd without any further rinsing. 


Blue dyed with Immedial Direct Blue or Immedial Indogene. 


5 pieces of twill, 45 lbs 

in weight, 22 g 

aliens liquor: 


ImiiKHlial Direct Blue 

Starting liuth: Subsi'quoni 
according to depth oT shade: 

lots 

B (‘xtra cone. 

1 

3-' 4 lbs 


lbs 

Sodium sul[)liid(i crystals 

3 

TV'.’ lbs 

l'/:,- V/2 

lbs 

Soda ash 

Common salt or desiccated 

0,5 

1 lb 

0,1 - 0,2 

lbs 

Clauber’s salt 

1 

- 4 lbs 

0,2 - 0,0 

lb 

5 pieces moleskin, 32(1 lbs in 

weigiit, 45 

gallons liipior 


ImnuKlial Din^ct Blue 

Si a 

rling hath: Suhsctjuent 

a<-cordiiig to deptli oJ‘ sliadc- 

lots 

B extra com*. 

5,1 

- D)‘/a lbs 

5 -- IfiV^ Ih"^ 

Sodium sulphide crystals 

15 

— 3B lbs 

10 -33 

lbs 

Soda ash 

(k)mmon salt or desiccated 

1,3 

- 2 lbs 

0,4 - 1 

lb 

Glauber’s salt 

2 

- \) lbs 

0,4- 2 

lbs 


Dye with 4 to S passages at boiling temperature. After 
the last passage, squeijze otf thoroughly, and wash at once in 
the rinsing jigg<u’. 


Blue dyed with Immedial Indone. 

Immedial Indone is dyed in the sann^ kind ot jigger, pro- 
vided with squeezing rolb^rs, as is used for the other Immedial 
Colours. For oxidising purpos(^s, the goods are given an air 
passagi^ for 12 to 24 yards over some guiding rollers alhu* tb(^ 
S([ueezing otf and before the rinsing as shown on pagt' io. 
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5 pieces sateen, 44 lbs in weight, 22 gallons liquor; 



Starting bath; 

8ubse([iu'nt lots; 


according to depth of sliade; 

Immedial Indone R cone. 

I’A- 7 lbs 

Vs— 3V'J lbs 

Sodium sulphide crystals 

6Vi-14 lbs 

IV*- 7 lbs 

Glucose 

I’A- 7 lbs 

0,2 - (),!» lb 

Turkey-red oil 

Vs - 1 lb 

0,1 - 0,2 lb 

Soda ash 

V3- 1 lb 

0,1- 0,2 lb 

Common salt or desiccated 
Glauber’s salt 

1 - 4 lbs 

0,2 - 1 lb 

5 pieces moleskin, 330 lbs in weight, 45 gallons liipior: 


Starting liath: 

SulistMjue lit lots: 


aeeordin; 

H to depth of shade; 

Immedial Indone K cone. 

8’Vs-33 lbs 

()'/!2-2(> lbs 

Sodium sulphide crystals 25 — t>b lbs 

13 -52 Ihs 

Glucose 

S^s 33 l])s 

1 - 3 lb> 

Turkey-red oil 

174 - 2 lbs 

0,2 - 0,4 Ihs 

Soda ash 

DA- 2 lbs 

0,2 - 0,4 lb 

Common salt or desiccated 
Glauber’s salt 

2 - 0 lbs 

0,2 - 0,4 lbs 

Dye at 120 -140 deg. 1 

with 4 to S 

passages. Alter (!ie 


lust passage, s(|iieeze oil, give an air j)assHge, and enter into 
the rinsing jigger at once. 

Blue dyed with Immedial Blue or Immedial New Blue. 

5 pieces sateen, 44 lbs in wenght, 22 gallons licjnor: 


Starting bath: S ubseij u c ii t lots: 

according to depth of shade: 


Immedial Blue C H extra (hjiic. 

DA- 

- 4V»lbs 

v« 

- 278 

lbs 

Sodium sulphide crystals 

4 - 

- 03/4 lbs 

iVi 

- 5i/4 

lbs 

Caustic soda lyt! of 77 deg. Tw'. 

0,3 - 

- 0,0 lbs 

0,04 

- 0,1 

lbs 

Common salt or desiccated 






Glauber’s salt 

1 - 

- 472 lbs 

0,2 

- 1 

lb 

5 pieces moleskin, 330 lbs in 

weight, 45 

gallons 

liquor 



Start 

ing bath: 

Subs V 

([ u c n t 

lots 



according 1 

.0 depth of shade 


Immedial Blue CR extra cone. 

8^2- 

-24 lbs 

072 

-20 

lbs 

Sodium sulphide crystals 

22 - 

-48 lbs 

13 

40 

lbs 

Caustic soda lye ol77 deg.Tw. 

0,0- 

- 174 11) 

0,2 

- 0,4 

lb 

Common salt or desiccated 






Glauber’s salt 

2 

0 lbs 

0,4 

— 2 

lbs 
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Dyt^ in 4 to 8' passages at boilinii; tomporature. Tlin 
^oods ar(^ not rinsod after dyeing, but thoroughly squeezed oil* 
and then developed by smothering or steaming with the admission 
of air, as described on page KIO, they are then rinsed hot. 

Dyeing* the other Immedial Colours. 

Immedial Direct Blue (single strength brands), Immedial 
Brown, Immedial Dark Brown, Immedial Catch, Immedial IVune, 
Irnnnnlial Maroon, Immedial Bordeaux, Immedial Violet, Immedial 
I^urple, Immedial Olive, ImoKidial Oreen, Immedial Brilliant Green, 
ImnuHlial Dark Gr(Mm, Immedial Deep Gre(m, Immedial Orange, 
Immedial Yellow are dyed according to the (example stated for 
Immedial Direct Blm^ B extra cone, ecpial weights of sodium 
sulphide crystals as of dyestutf being however used; see page 107 
Combinations of Immedial Direct Blue with Immedial In- 
done are dyed like Immedial Indone, i. e. with a subsequent air 
passag(i, whereas all other combinations are simply dyed like 
Immedial Direct Blue or Immedial Black and are rinsed imme- 
diately after the squeezing ofl‘. 


Pale Mode Shades 

are dyed in the sarm* manner as stated above, exce})t with a 
slightly increased (juantity of sodium sulphide and very little 
or no Glauber’s salt 


Charge the bath approximately as follows: 

1 — () *0) of the various dyestulVs I 

n n 1- 1 t 1 .1 calculated on the weight of the 

2— 8 70 sodium sulphide crystals - i . i i 

^ ' I goods to he dyed. 

1 - b ", 0 soda ash ) 

Add to the jigger, tirst the soda and then the dyestuffs 
dissolved in sodium sulphide, and dye at boiling temjxiratun^ 
with 4 — () jiassages. In the case of deeper shades, add besides 
5 ItC’yo Glaulier’s salt after thi^ siicond passage; when dyeing 
goods that are dirticult to dyi‘ through, it is advantageous to add 
to the bath 72 I'V^ 4’urkey-red oil or Universal oil, calculated 
on the weight of the goods. 

For shading purposes, certain Diamine Colours may be added 
simultaneously with the Immedial Colours (see p. 112). The 
dyeings may besides be subsequently topped at will with Basic 
Colours, 
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Tlie (lyoin^s producMnl with Ininirdiul Colours uro. wilhoul 
(iXfoption oxcoediii"ly fast to wasliinj; and acids. Tluur fastness 
to is likewise most excellent, but this may la^ (‘idianced 

still more especially in the case of pale shad(‘s, by an afbutreat- 
ment with sulphate of copper and bichromate of potash. 

The ^oods are aftm’trciated for about hour at 140—175 
deg. F. (60 SO® C.) with 

I — 2®o sulphate of copper 
‘/a — bichromate of potash 
el — 4 ®/o ac(d,ic acid 
and tin ally rinsed. 

The following are some recipes for the production of current 
mode shades. 


on the weight of 
the ^oods 


Military-Grey. 

5 pieces of twill, weighing about 120 lbs, in 45 gallon.^ li({iiOT‘ 
Cliarge th(^ with 

to oz soda ash 
2 lbs sodium sulphide crystals, 

giving the goods, previously well freed from size, 2 passages 
at boiling temperature; then add in two portions 
1 lb 374 oz [mmculial Dark Brown A and 

1 lb 774 oz Immedial Dark Green B, dissolved with 

2 lbs 107‘2 oz sodium sulphide crystals 

and (a)mplete the d,\e!ng at boiling temperature with 
10 12 passages. 

.'\ft(u- the last passage, the goods are s(|ueez(‘d otf thorough l^N , 
rinsed imiiUHliately in a s(H5ond Jigger ready to hand, and tluuj 
aftortr(mte<l witli bichromate of potash and sulphates of (!0|)|)er. 


Khaki. 

() pieces of twill, weighing 118 lbs, in 45 gallons water. 
The goods previously freed from size are boiled out with 
two passages in a bath charged with 
10 oz soda ash 
2 lbs sodium sulphide crystals 
and then dyed with the addition of 
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Dyeing in the 
Padding 
Machine. 


for pair Khaki: for deep Khiiki: 

2 lbs 13 oz Immodial Khaki G 3 lbs 5 oz Immedial Kliaki i) 

2 lbs 13 oz sodium sulphide 3 lbs 5 oz sodium sulphide 

• (‘-ryslals crystals 

in 10-12 ])assa<»;es, squeez<ul oil* and rinscul inimedialely with a 
phmtiful supply of waler. 

Th(i aftertreatment is carried out in a hot bath witli 
1 lb 10 oz sul[)hat(i of copper 
1 lb 10 oz bichromate of potash and 
27 ^ pints a(^etic acid 

in 3 — 4 passag(3s, tinally rinsing the goods again. 


B. Dyeing in the Padding Machine. 

This operation may be carried out according to two 
methods, viz : 

/. Bij difoinff in a similar manner as In the Jigger. Givtj 
the moist or dry goods, which hav(‘ be(3n previously boiled out, 
2—0 passages, working then under exactly the same conditions, 
and (employing the same (quantities of dyestutf and other ingredients 
as stated on ])ages 121 — 120. 

2. Bg the padding process, in which case the goods are. 
not wetted before entering the liquor. 

3_„10 dycistuff for pale shades 
1— 3 lbs dyestuff for medium sliades 
3 - 0 lbs dyestuff for dark shades 
S— 10 lbs Immedial Black cone, for Black 
and in addition double th(3 w^eight of sodium 
sulphide crystals and 3 oz Turkey-red oil 

Dissolve the dyestuff with the sodium sulphide in hot wat(3r 
and only then add the Turkey-red oil to the bath. 

The padding is done in a hot bath, best heated with closed 
steam. Proportionately to the quantity of liciuor absorbed in 
dytung, the bath is replenished with a fresh supply of liquor 
that has bcien prepared exactly like the starting bath. 


per 

10 gallons 
liquor. 



127 


Fur murcurisud pxxls onu sinjjjlo passajiiu provus sunicirnl 
as a riilu, vvliuruas immorcerisod ^oods, and such as ar(» d\ud 
a (hx^]) shad('-, ruqiiiru at loasl (wo passages. 

When producing blacks, it is n‘commciidod to a(hl to tlu* 
dycbaili S oz dextrine and 8 oz (daulx^r’s salt in addition to 
the (juantitics of dyestutt*, sodium sulpbidi* and 'rurk(‘\-rcd oil 
abovf^-stated ; two passages prov(^ suflicient in this case. In case* 
blacks are to In^ produced exedusixady, it is advisabb^ to (unploy 
a rather big trough. 

After dyeing, the goods are rinsed thoroughly, th(‘ bhudv 
dyeings especially with the addition of 5— S oz acetate or 
formate of soda ]nu‘ 10 gallons licpior to the last rinsing hath. 


C. Dyeiiifr in the Continuous Macliine. 

The c'oiiliniioiis niuchiiio is i)riiici|)iill\ us<!(l for ;i hirgi 
ju'odiudion. 

A description of this machim^ will be found oii page 27 
(sketch 20 1. 

For a ])assag(^ lasting 3—4 minutes from tluj time^ of entering 
the goods until tln^y leave the vat again, the following quantiti(‘s 
are m^cessary : 

Immedial Black. 

Starting bath: 

2 27-1 lbs Immedial Black NNG cone. 

2 2^/3 lbs sodium sulphidii Crystals 

47‘i — 8 oz soda ash 
17*2 — 3 oz Turkey-red oil 
2 — 2\^a lbs common salt or 

desiccated Glauber’s salt 


por 

10 gallons 
liijuor. 


During thti dyeing the bath is replenished with: 


5,0 570 Immedial Black NNG cone. 
5,5 t),h sodium sulphide crystals 

0,5 i^oda ash 

0,5 7“ Turkey-red oil 
1 — 2 7<» common salt or desiccat<Ml 

Glauber’s salt 


cfih'ulaied 
on the 
weight of 
the goods 
io ho rlyed. 


Uyelnjf In the 
toniiniious 
Machine. 
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Dy(^ at boiling* t(niipora(nro with only one ])assago. After 
thoroughly pressing off, enter th(5 dyed goods* into the adjoining 
rinsing vats, complete washing in a small broad-washing machine 
as (piickly as possible, and finally treat in a bath charged with 
5— S oz acetate or formate of soda per 10 gallons liquor. 


Immedial Indone. 

Starting bath: 


0 

oz — 

lV‘i 

lbs Immedial Indone 


12 

oz — 

3 

lbs sodium sulphide cryst. 


3 

oz — 

() 

oz soda ash 

per 

V 

/2 OZ 

3 

oz Turkey-red oil 

• 10 gallon! 

3 

oz- 

11 

OZ glucos<^ 


8 

oz — 

2 

lbs common salt or desiccated 

Glauber’s salt 



During th(‘ dyeing operation the dyebath is replenished with: 

1,5 — 8 V Imnuidial Indone 
3 - - l() ’/o sodium siilphid(u;ryst. , , 

0,5— 1 soda asli on tbe 

0,5 Turkey-red oil > woight of 

12 "/() gliK'ose 

on 1 - . lo be dyed. 

I - 3 '/() common salt or desic- 

cated (llauher's salt 

Dye with one passage at 120—140 deg. F. (50— ()0" C.). 
Having passed the two dye vats, the goods are given an air 
passage over some guiding rollers lixed above the vat, in order 
to oxidise, and then entered into the rinsing vat. 

Immedial Direct Blue or Immedial Indogene. 

Starting bath: 

d'/a oz— 12 oz Immedial Direct Blue- 
B extra cone. 
iM/i oz— D/a lbs sodium sulphide cryst. 

3 oz 0 oz soda ash > 10 gallons 

I'/a oz — 3 oz Turk(iy-red oil liquor. 

4V‘J OZ-- 2 lbs common salt or desic;- 
cated Glauber’s salt. 



m -- 


During ihn dyeing the dyebath is replenished with: 

2—5 Immodial Direct Blue 
B extra cone. 

4 10 ‘’,0 sodium sulpliide cryst,. 

0,5 - 1 ®/o soda ash 

0,5 ‘Vo Turk(\y-red oil 
2 - 2 ‘V« common salt or dosi^ - 

cated (llanber’s sail 

Dyed like Immodial Black near boiling tompm'ature with one 
passage; the goods are then entered straight into the rinsing vats. 


oalculatiM) 
on the 
weight of 
the goods 
to 1)0 dyed. 


Immedial Blue or Immedial New Blue. 


Starting bath: 


0 oz— 12 oz Immedial Blue OB 

i 

€^xtra cone. 

12 oz - 0/2 lbs sodium sulphide cryst. 
0 oz— S oz caustic soda lye oi 

77 deg. Tw. 

D/j oz — B oz 1\irkey-red oil 
S oz 2 lbs common salt or desic- 
cated Glauber’s salt 


per 

10 gallons 
liejuor. 


During the dyeing the dyebath is replenished with: 

2 t> '‘/o Immedial Blue OB 

extra cone. 

4 - 12 "/o sodium sulphide cryst. 

0,25- 0,5 ‘V*’ caustic soda lye 

77 deg. Tw. 

0,5 ‘Vo Turkey-red oil 

2 — 3 “/o common salt or desic- 

cated Glauber’s salt 

The dyeing is conducted with one passage at boiling tempera- 
ture. The goods are then squeezed off widl, beamed or j)lait(^d 
down, and, without being rinsed, developed either hy smothering 
or steaming with the admission of air; thereupon th(\Y are rinsc^d hot. 

9 


(laloiilalod 
on the 
\\ night ol‘ 
the goods 
to l)(‘ dyed. 
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Developing: of 
Immedial Blue 
or Immedial 
New Blue. 


Aftertreat- 
ments with 
Metallic Salts 
with Acetate 
of Soda. 


Topping with 
Indigo. 


Developing of Immedial Blue or Immedial New Blue. 

Tlit> (iovelopin^ may l><) carried out either by steaming 
with the admission ot* air, or by smothering. 

Developing: by steaming with the admission of air. 

The goods aftm* dyeing ar(i s(jue.ezed otV very thoroughly, 
and, without being rinsed, steamed for 20 lit) minutes with tlH‘ 
admission of air, and then rinsed hot. 

The steaming may be done in any steaming apparatus or 
wooden chest, provided that air is introduced simultanmiusly 
by means of an air injector. See skidcli ii2 (jiage 28 and 20) 
and sketch 25 (pages 118 and ilO) 'Pin' bark described in 
sketch 35 should be of a littler great (u- width than tln‘ pieces 
to be steamed. For a deiailml di^sc.ription of the imdliod of 
working to bo foll()w<‘d see pag(^ US 120. 

Developing by Smothering. 

Tlie pieces may be devidoped by simply storing tliem in 
a warm jilacf^. After dyeing and sijueezing olf tlniy are given a 
short air passages and are then beamed at once. 31ie rolls of 
cloth are cov(U’('d with a moist forerunner or with a layer of oiled 
paper, so as to preclude a drying ut». In this way tln^ goods are 
l<d‘t lying overnight in a room heated to 120 - IhO deg. F. After 
having Iumui developed, the goods are rinsed hot. 


Aftertreatrnent with Metallic Salts; Aftertreatment with 
Acetate of Soda. 

The methods are described on page 112. 


Topping Immedial Colours with Indigo. 

The various brands of the 

Jhf medial Blues and Immedial Dlrerl Blue 
are used very largely for bottoming and subs(^f|uent topping with 
Indigo. For the production of deep shades, the latter may 
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be used in combination witli the various httnivdial B/acha, 
especially with 

Ini medial BrillianI Black o B I ' coh(\ 

The dyeing is done as customary, likewise the topping with 
Indigo which may bo carried out in any Indigo vat. 

It is in this case not necessary to specially id*eeh)p the 
Immedia! Blue. 




Paranitraniline Red. 
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Paranitranilino l\od, owiii^ to its simpler method of appli- 
cation and its (‘xcollont pr<»perti(5s of fastness is steadily »;ainin^ 
in favour as a substitute for Alizarine-lted on (rotten yarn and 
(rot ton pi(‘C(Vi;oods. 

Tier colour p(Mietrat(rs the fibre tliorou^hl\ and is distin- 
f^uished by very good fastness to light, wasliing, chloring and 
acids; it is in no way inferior to Alizarine-Hed in fastness to 
rubbing, especially in tlie case of piece-goods. 

l^aranitraniline Red is produced in a special manner by first 
im])regnating or mordanting the (rotton material with an alkaline 
solution of B(‘ta Naphtol, and after drying, developing tlur Red 
in a solution of diazotised Paranitraniline. 

The following midhods are the best for obtaining reds of 
(ritluu* a more yellowish or a more bluish tone. 

1. Mordanting with Beta Naphtol or Naphtol RC. 

The bluest shade of red is obtained by using Naphtol RC. 

2. Neutralising the diazo solution either with caustic soda alone, 
or with caustic soda and acetate of soda, or with acetate of 

soda alone. 

B\ neutralising with caustic soda lye alone, a somewhat 
more \ellowish ri^d will result, but (he diazo solution will keep 
much bidter and the (ixpcnse is lower than when working wuth 
a(*eta(e of soda. Bn UNing ac.(^tat(‘ of soda alone the shade of 
tlu^ nnl will turn out tlu' bluest. 

In prodiuhng this (‘xcamdingly valuable red (jolour (ixacl 
working according to tlu^ following instructions is v(^ry important. 
Otherwise the results might be not satisfactorN . 

Special care should be taken that the hydrocdiloric acid 
and the caustic soda lya ar(‘ of (Exactly tluj strength indicated. 
A good rod can onh be expiichul with certaintN if th(‘ stated 
proportions are strictly adheiM^d to. 
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Preparing. 


Mordanting. 


The Dyeing of Paranitraniline Red on 
Cotton Yarn. 


Preparation of the Yarns. 

It is recomniunded as a rule to first boil tho yarns wilJi 
the addition of some carbonate of soda or caustic soda, and to 
rinse and dry well. 

In a good many cases however tlie yarn is mordanted at 
once without previous boiling off, but care has then to be taken 
that it is very thoroughly penetrated during the mordanting and 
developing. 

Mordanting* with Beta Naphtol and Naphtol RC. 

The yarn is mordanted either in a trough as sliown in the 
sketch below, or in a tramping machine of tlie kind used frequently 
for Alizarine Red. (Sketch J16). 



Fig. 36. 

The mordanting bath is prepared as follows: 

For 100 lbs cotton yarn: 

1000 grms. (2 lbs JIV* Naphtol or Naphtol RC 

are mixed with 

I. ■ 1000 grms. (2 lbs JT/4 oz) caustic soda lye of 75’’ Tw., then 
10 litres (2yi gallons) boiling water are added, and the 
whole is stirred until dissolved. 
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In another vessel, 


II 


2500 ^rnis. (5’/!i lbs) castor-oil soap*) are dissolved in 
10 litres (27' j?allons) boiling water. 


An equal quantity of Turkey-red oil may be used in th(» 
place of castor-oil soap; with the latter, however, somewhat 
bluer and brighter sliades are obtained. 

Mix Solutions I and 11, and dilute to 60 litres (137' grallons). 


Fill tlie trough with 15 litres (372 gallons) of this mor- 
danting liquor, which should be lukewarm (about 40‘’ C. or 
105^ F.), pass 2 lbs of the yarn through the same, add 1)00 cc. 
(17u; pints) more of the mordanting liquor, pass another 2 lbs 
of yarn through, and so on until the whole lot of 100 lbs has 
been passed. Then pass the yarn in Jots of 2 lbs at a time 
once more through the same liquor, wring off, wrap it up in 
liglit cotton cloth (calico), and hydroextract well for 15 or 
20 minutes. 


The yarn is them hung up rather loosely over square sticks ’Wng. 
(not more than 1 lb for each stick) and sliarply dried, which is 
best done over night. 

The drying rooms best adapted for tliis puiq^ose are large 
wooden boxes about 2 yards wide and 3'/ 2 yards high and well 
isolated with infusorial earth, the front wall of which is provided 
with sliding doors. Lengthways two poles are fixed for supporting 
the square sticks carrying the yarn. Iron pipes heated by steam 
are arranged at the bottom of the box. 

This spiwial arrangement is very much to be recommended 
because the required temperature cannot be obtained in the ordi- 

*) Castor-oil soap is prepared as follows : 

10 kilos (20 lbs) castor-oil (of the first pressing) are well 
mixed with, 

8’/2 „ (17 lbs) caustic soda lye of 36® Tw., and boiled for 

1 hour; after about 5 hours, when the soap is cooled 
olf to some extent, 

2,2 „ (4 lbs 14 oz) hydrochloric acid of32®Tw., are added; 

the whole is boiled again for hour, and after it 
has become cool, the solution of salt formed is drawn ott‘. 

It is advisable for small etablishmeiits to buy the castor-oil soap 
ready for use, as it is manufactured in good quality by most makers of 
Turkey-red oil and is hardly any more expensive than the product prepared 
by the dyer himself. 
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nary drying chambBrs and ths yarn mordanted with Naphtol 
must be dried separately in order to prevent tbe yarns from coming 
into contact with acid vapours, whereby tbe colour might become 
spotted or streaky. 

Tbe prepared and well dried yarn should be developed 
with tbe least possible delay with diazotised Paranitraniline. 

Tbe yarns have to be protected from moisture and wetting 
before as well as after the drying, as spots and streaks are 
otherwise apt to result. 


Developing 

Liquor. 


Developing* with Paranitraniline C. 

For 100 lbs of yarn. 

S50 grms. (1 lb 14 oz) Paranitraniline C are well 
mixed with 

hires {y/n pints) boiling condenstid water and 
dissolved with 

2 litres (372 pints) hydrochloric acid ol‘ 32 Tw. 

This acid solution is run in a thin 
stream while constantly stirring into 
20 litres (about 472 galls.) water which sliould be 
the coldest procurable (or be mixed 
with small j>iec<‘s of ice, see below), 
j whereby the liN drocliloride of Fara- 

nitraniline is separated in form of fine 
crystals. 

After the solution has been cooled off 
to at least 57® F. {i4« C.). 
boo grms. (1 lb IVui oz) nitrite of soda dissolved in 
2 litres (about 4 pints) cold water are poured in 
in one lot Avhile stirring and the clear 
solution resulting after about 10 minutes 
is diluted to 
42 litres (974 (gallons). 

In another vessel, 

o70 cc. (1 ])int) caustic soda lye of 75^ Tw. or 
1420 cc. (272 pints) of 36^ Tw. are 
diluted with cold water to 
18 litres (4 gallons). 
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Or, if a more bluish red is required, 

500 00 . (Vh pint) oaustic soda lye of 75^ Vw. or 

1250 CO. (2Vie pints) of 36’’ Tw. are 
diluted with cold water to 
TV-* litres (1 gall. 5 pints) and mixed with a solution of 

1 kilo (2 lbs 374 oz) acetate of soda dissolved in 

772 litres (1 gall. 5 pints) cold water, and the vvliole 
is diluted to 
18 litres (4 gallons). 

Or, for producing a still bluer shade of rcnl, 

Liquor I 2 kilos (4 lbs 7 oz) acetat(‘ of soda are dissolved in 

Bll. I 18 litres (4 gallons) (‘old water. 

For developing, take 7 parts of Li(pior A and 3 |)arts of Developing. 
Li((uor B, and work in a trough similar to that rc^comrmmded for 
mordanting, but a little larger (the sump being about !(> inches 
in diameter and 10 inches deep and holding about 672 gallons . 

(diarge this trough with 12 litres (2 gallons 5 pints) (O' 
the coldest water procurable (adding, if necessary, small pieces 
of ice, see below), 10 litres (2'/4 gallons) of Li(|Uor A and 47- 
litres (77« pints) of Liquor B, Bl or Bll. 

Pass 2 lbs at a time of the mordanted and dried yarn 
through this mixture, wring off, ])ass through again (altogether 
about 1 minute), and wring off tinally. 

Then add 030 (ic. (I7ji pint) of Licpior A and 270 cc. 

(7^ pint) of Liquor B, BI or Bll, develop again 2 Ihs of the 
yarn at a time, and continue working in this manner until the 
whole of the 100 Ihs are dev(;loped. 

The developing like the mordanting may also be carried 
out to advantage in a tramping machine. 

Then jiut the yarn on ordinary yarn sticks, rinse thoroughly, 
and soap boiling hot. 

By the hot soaping the red turns considerably bluer. The 
soaping may be repeatt^d to advantage, in which case the yarn 
is given a hot rinsing bath in between. 

Remarks. The first lots of the red may sometiim*s show y(;l]owisli 
bars, wdiieh are chiclly due to the wooden sticks used lor <lrying the 
mordanted yarn not being sutficiently impregnated yet with the Nai»htol 


Liquor 

BI. 
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solution. It is therefore recommended to impregnate fresh sticks before use 
with a solution of Beta Naphlol or Naphtol RC. 

The proportions for preparing the diazo solution of the Paranitraniline 
(Liquor A) have been so calculated that no ice is needed for diazotising 
if very cold well water available. It is however, advisable to add small 
pieces of ice to the water for preparing the diazo-solution and to the trough, 
especially if the temperature of the dye-house is higher than 20^ C. 
(68 deg. P,), 10 lbs ice replacing 1 gallon water. 



141 


The Dyeing of Paranitraniline Red on 
Cotton Piece Goods. 


Tlie piooes aro impregnated witlj a solution of Beta Naplitol 
or Naplitol RC and dried in a hot Hue or on a tentering frame. 

Tliey are then passed througli tlie developing bath and linally 
well rinsed and soaped. In the absence of a hot Hue or tentering 
frame the pieces pre])ared with Beta Naplitol may also be dried 
on drying (cylinders, for which purpose, however, the first cylinders 
must be well wrapped with cotton cloth. 

Mordanting' with Beta Naphtol and Naphtol RC. 

In a suitable vessel (barrel or bucket) Mordanting. 

2 kilo 450 grms. ( 4 lbs 14Vaoz)Beta Naphtol or Naphtol RU 

art^ mixed with 

2 kilo 500 grms. ( 5 lbs — ) caustic soda lye of 75 Tw. 

3 kilo 750 grms. ( 7 lbs S oz) boiling hot water and then 

3 kilo 260 grms. ( 0 lbs <S oz) cold water are added and 

linally 

5 kilo — (10 lbs — ) castor oil soap*) dissolved in 

25 litres— ( 5 galls.- ) hotwater. The whole is diluted 

with cold water to 

100 litres (20 galls. ). 

If a more yellowish Red is desired, Beta Naphtol is used 
and Naphtol RC for a more bluish Red. 

The pieces are best impregrated with the Naphtol solution 
in the padding machine. The trough is filled with tlie Naphtol 
solution which is rephuiished in proportion to the quantity absorbed 
by the pieces. The pieces should be developed as soon as 
possible after the preparing and drying. 

Previous to impregnating, the pieces are well boiled or 
bowked and then dried. 

*) Regarding castor oil soap see page 137. 
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Developing* with Paranitraniline C. 

Developing. developing of tlie mordanted and dried pieces is best 

carried out in|a padding machine as shown in sketch 37^ 



Liquor 

A. 


1 kilo 400 grms. (2 lbs 13 oz 
10 litres (2 galls. 


3 litres 


(r)‘/4 pints 


7 litres SOO cc. 


75 litres 


) Paranitraniline C are 
mixed with 
) boiling hot water and 
perfectly dissolved 
by the addition of 
) hydrochloric acid 32“ 
IV. This solution is 
stirred into cold water 
and cooled oh* to at 
least 50—60“ F. by 
adding a sufficient 
quantity of small 
pieces of ice. Then 
(1 gal 1 . 472 pints) solutionofnitritelilO 
are added. The clear 
solution obtained 
after a few minutes 
is diluted with cold 
water to 

(15 galls. 
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In another vessel 

I 3 kilo (f) lbs ) acetijiie of soila are dissolvt^d in 
litres (4 ^alls.) cold water and diluted to 
I 25 litres (5 galls.) 

For developing 

3 parts of Licpior A and 
1 pari of Liquor B are us(^d. 

Tlio trough of the machine is lilh^d with thi' developing 
liquor, the temperature of which should not e\c(‘ed 55 or (U) 
deg. F. (13 -lt>^’ C.) atid while passing the goods tlirough, fresli 
solution corresponduig to the quantities used up (3 parts A and 
1 part B) is added. 

Ai'Uu* [)assing tlirougli the devcdoping liquor atid w(dl pressing 
b(}tw(^en the sfjueezing rollers, the pieces are taken ov(U’ guiding 
rollers through the air for several yards to give llu‘ dyt' time 
to develop com])h‘tely. TheN are th(*n passed through s(‘\eril 
wasliing boxiis, then soaped boiling hot, and rinst^d well, 

Tlie patterns below show cotton cloth dyed with 
Paranitraniline lied. 









